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ABSTRACT:  This  supplemental  EIS  evaluates  the  no  action  alternative  and 
four  alternative  solutions  to  identified  flooding,  water  supply,  and 
recreation  problems  and  needs  in  the  Sulphur  River  Basin,  Texas,  and 
recommends  a  plan  to  partially  resolve  these  identified  problems  and 
needs.  The  supplemental  EIS  reevaluates  two  plans  previously  considered 
in  a  final  EIS  filed  24  June  1977  (Reservoir  and  Levees  and  Reservoir 
Only)  and  presents  a  new  Water  Supply  Only  plan  and  Comprehensive  Non- 
structural  plan  for  comparison.  These  new  plans  are  presented  to 
respond  to  noted  deficiencies  of  the  final  EIS  as  instructed  in  a 
Memorandum  Opinion  enjoining  construction  of  the  project  filed  by  the 
US  District  Court  for  the  Eastern  District  of  Texas  on  8  December  1978. 

The  supplemental  EIS  also  responds  to  other  deficiencies  noted  in  the 
Memorandum  Opinion  by  publishing  State  agency  comments  and  response 
deleted  from  the  final  EIS,  displaying  full  benefit/cost  analysis,  and 
recommending  fish  and  wildlife  mitigation  plans.  Of  the  four  alternatives 
evaluated,  the  Reservoir  Only  plan  was  selected  for  recommendation  as  the 
best  overall  plan  for  meeting  project  purposes.  Provisions  to  mitigate 
net  adverse  impacts  on  the  environment,  including  recommendations  to 
seek  authorization  for  purchase  of  wildlife  mitigation  lands,  are 
included  in  the  recommended  plan. 
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SECTION  I  -  SUMMARY 


CONCLUSIONS  AND  FINDINGS 


1.01  Purpose.  A  final  environmental  impact  statement  (EIS)  for  the 
Cooper  Lake  and  Channels  project  was  filed  with  the  Council  on 
Environmental  Quality  on  24  June  1977.  This  final  EIS  evaluated  22 
alternatives  and  the  no  action  or  without  project  condition  which  would 
meet  or  partially  meet  purposes  of  the  project  authorized  by  Congress. 
These  purposes  are  flood  control,  water  supply,  and  recreation. 
Completion  of  the  project  had  been  enjoined  in  1971  by  the  US  District 
Court  of  the  Eastern  District  of  Texas  pending  completion  of  a  final 
EIS,  though  planning,  land  acquisition,  and  other  nonconstruction 
activities  were  allowed  to  continue.  The  final  EIS  recommended  a 
Reservoir  and  Levee  plan  be  constructed,  pending  resolution  of  the 
injunction,  as  the  best  overall  plan  in  the  public  interest  of  the  22 
alternatives  considered.  This  plan  consisted  of  a  multiple-purpose 
reservoir.  Cooper  Lake,  on  the  South  Sulphur  River,  about  27  miles  of 
remaining  downstream  levee  improvements,  and  6.6  miles  of  new  channels 
bypassing  river  segments  cut  off  by  the  levee  alignments.  This  plan 
reduced  the  river  affected  by  about  62  miles  as  compared  to  the 
authorized  plan,  while  retaining  almost  all  of  the  benefits. 


On  8  December  1978,  the  court  issued  a  Memorandum  Opinion  detailing  five 
inadequacies  of  the  final  EIS  and  permanently  enjoined  further 
construction  of  the  project  pending  correction  of  the  noted  inadequacies. 
These  inadequacies  are  the  subject  of  this  final  supplemental  EIS. 

In  responding  to  the  inadequacies  listed  in  the  Memorandum  Opinion,  a 
water  supply  only  alternative  and  a  comprehensive  nonstructural  flood 
plain  management  plan  have  been  formulated  for  comparison  against  the 
Reservoir  and  Levee  plan  recommended  in  the  final  EIS.  In  addition, 
various  modifications  to  the  recommended  final  EIS  plan  have  been 
evaluated  to  further  reduce  environmental  Impacts,  including  deletion 
or  modification  of  some  or  all  of  the  remaining  downstream  levees  and 
channels.  The  Reservoir  Only  plan  considered  in  the  draft  and  final  EIS 
has  also  been  reevaluated  in  this  final  supplemental  EIS.  Changes  in 
the  basin  setting  and  National  environmental  policy  and  legislation 
occurring  between  1974  and  the  present  have  been  considered  in 
evaluating  these  alternative  plans  and  selecting  the  best  alternative 
for  recommendation.  Alternatives  were  evaluated  under  1974  land  use 
conditions,  price  levels,  and  benefits,  in  order  to  maintain  genera 
comparability  with  previous  alternatives  considered  in  the  final  bib. 

The  plan  selected  in  this  final  supplemental  EIS  is  also  presented  at 
1980  price  and  benefit  levels  and  considers  1980  land  use  conditions 

and  trends. 

This  final  supplemental  EIS  also  presents  information  determined  by  the 
court  to  be  missing  from  the  final  EIS.  State  agency  comment sc on  the 
draft  EIS  received  informally  by  the  Corps  but  not  published  in  the 
final  FIS  are  now  published  herein  with  appropriate  Corps  response. 

This^ completes  section  IX  of  the  final  EIS  filed  24  June  1977  Fish  and 

"“S'^hfsei^ed  :u:™«i:ra“dev:rur:sd:nd  ^ , 

“«J8of  the  supplemental  EIS  which  completes  joint  actions  required 
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under  the  Fish  and  Wildlife  Coordination  Act  and  the  National 
Environmental  Policy  Act.  Full  information  on  benefit/cost  analysis 
used  in  evaluating  alternative  plans  but  not  included  in  the  final  EIS 
is  also  presented  in  the  supplemental  EIS. 


1 . 02  Alternatives  Evaluated  in  the  Supplemental  EIS  (1974  Price  Levels) 


a.  Reservoir  and  Levees.  This  is  the  plan  recommended  in  the 
final  EIS.  It  consists  of  a  multiple-purpose  dam  and  reservoir  at  river 
mile  23.2  of  the  South  Sulphur  River,  with  a  19,305  surface  acre  water 
supply  pool,  30-year  flood  storage  capacity,  and  recreation  development. 
About  27  miles  of  new  or  improved  downstream  levees  and  6.6  miles  of  new 
channels  would  be  constructed  This  alternative  would  provide  30-year 
protection  to  about  24,300  acres  of  flood  plain  lands,  109  mgd 
dependable  water  supply  yield,  933,200  recreation  days,  and  enhancement 
of  agricultural  production  on  protected  lands.  This  plan  will  result  in 
the  loss  or  degradation  of  about  35,000  acres  of  terrestrial  wildlife 
habitat,  including  at  least  8,300  acres  of  overflow  riverine  wetlands, 
and  27  miles  of  river  aquatic  habitat.  Mitigation  for  identified  adverse 
impacts  on  terrestrial  habitat  would  require  the  acquisition  and 
management  of  about  48,600  acres  of  mitigation  lands.  This  plan  has  a 
first  cost  of  $84.6  million,  including  mitigation.  Average  annual 
charges  total  $3.69  million,  and  average  annual  benefits  for  flood 
control,  water  supply,  recreation,  fish  and  wildlife,  and  redevelopment 
t^tal  $5.64  million.  The  benefit-to-cost  ratio  is  1.53,  and  there  are 
$1.94  million  in  net  excess:  benefits. 


b.  Reservoir  Only.  This  is  the  plan  now  selected  for 
recommendation  in  the  supplemental  EIS.  It  consists  of  constructing  the 
multiple-purpose  reservoir  feature  of  the  Reservoir  and  Levees  plan, 
with  no  additional  downstream  levees  or  channels  (with  the  exception  of 
Spur  4RSS  required  in  conjunction  with  the  outlet  channel  for  the  dam). 
This  alternative  would  provide  the  same  water  supply  and  recreation 
benefits  of  the  Reservoir  and  Levees  plan  but  would  reduce  flood 
protected  downstream  lands  to  about  12,900  acres  of  mostly  developed 
agricultural  land.  This  plan  would  result  in  the  loss  or  degradation  of 
about  25,400  acres  of  terrestrial  wildlife  habitat,  including  at  least 
2,100  acres  of  wetlands  and  21  miles  of  river  aquatic  habitat. 

Mitigation  for  identified  adverse  impacts  on  terrestrial  habitat  would 
require  acquisition  and  management  of  about  25,500  acres  of  mitigation 
lands.  This  plan  has  a  first  cost  of  $67.1  million,  including 
mitigation.  Average  annual  charges  total  $3.00  million,  and  average 
annual  benefits  for  flood  control,  water  supply,  recreation,  fish  and 
wildlife,  and  redevelopment  total  $5.04  million.  The  benefit-to-cost 
ratio  is  1.68,  and  there  are  $2.04  million  in  net  excess  benefits. 


c.  Water  Supply  Only.  The  most  likely  water  supply  only  project 
which  would  be  constructed  by  local  sponsors  in  the  absence  of  a  Federal 
project  is  at  Cooper  Lake  at  the  same  damsite  with  the  same  size  water 
supply  pool.  It  is  unlikely  that  the  local  sponsors  would  acquire  more 
land  than  that  necessary  for  the  project,  which  would  total  about  22,0 
acres,  or  about  8,000  acres  less  than  for  the  Federal  multiple  purpose 
project.  It  is  expected,  however,  that  minimum  facilities  tor 
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recreation  would  be  constructed  by  the  local  sponsors  or  local 
governments  on  acquired  lands,  and  public  water  access  would  be 
provided.  This  alternative  would  provide  the  109  mgd  dependable  water 
supply  yield  and  is  expected  to  provide  about  275,000  recreation  days. 
This  plan  would  result  in  the  loss  or  degradation  of  about  21,400  acres 
of  terrestrial  habitat,  including  at  least  80  acres  of  wetlands  and 
21  miles  of  river  aquatic  habitat.  Mitigation,  if  accomplished  by  the 
local  sponsors,  would  require  acquisition  and  management  of  about 
25,500  acres  of  mitigation  lands.  It  is  unlikely  that  full  mitigation 
would  be  implemented  by  non-Federal  interests,  however.  This  plan  has 
a  first  cost  of  $61.6  million,  and  average  annual  benefits  for  water 
supply,  recreation,  and  fish  and  wildlife  total  $3.15  million.  The 
benefit-to-cost  ratio  is  1.28,  and  net  excess  benefits  are  $683,400. 


d.  Comprehensive  Nonstructural .  This  plan  is  a  largely  voluntary 
land  use  flood  plain  zoning  plan  which  would  be  implemented  by  private 
landowners  based  on  expected  flood  frequency,  soil  types,  erosion 
hazards,  and  expected  damages  to  various  crops  or  land  uses.  About 
66,200  acres  of  land  within  the  3-year  flood  plain  would  be  used  for 
wildlife  habitat,  and  this  land  would  improve  in  natural  values.  Timber 
management  and  conversion  of  pastureland  to  hay  crops  on  lands  within 
the  3-  to  30-year  flood  plain  would  reduce  damages .  Abandonment  of 
fencing  in  high  flood  hazard  areas,  flood  proofing  of  two  houses, 
technical  assistance,  and  zoning  of  the  flood  plain  against  future 
construction  of  damageable  property  are  also  aspects  of  the  flood  plain 
management  plan.  Recreation  added  to  this  voluntary  plan  is 
incrementally  justified  but  would  require  local  sponsorship  to  acquire 
about  24,200  acres  of  corridor  lands  within  the  3-year  flood  plain  and 
develop  about  nine  access  parks.  This  alternative  has  the  potential  for 
reducing  flood  damages  by  about  $183,100,  and  with  recreation  added, _ 
would  provide  about  542,000  recreation  days  and  fish  and  wildlife  gains, 
for  a  benefit  of  $826,700.  The  plan  has  a  first  cost  of  $10.1  miilion 
and  a  benefit-to-cost  ratio  of  1.60.  Net  benefits  are  $379,200.  This 
is  the  most  environmentally  preferable  plan  but  has  no  provisions  for 
the  water  supply  purpose.  It  could  be  implemented  in  conjunction  with 
the  Water  Supply  Only  alternative  to  fulfill  all  project  purposes. 

e.  No  Action  Alternative.  The  without  project  or  existing  (status 
quo)  conditio^  of  the  Sulphur  River  flood  plain  is  considered  to  be  the 
time  of  the  1971  court  injunction.  The  no  action  alternative  is  the 
projection  of  the  future  without  project  conditions  from  this  base 
condition  over  the  project  life.  In  the  absence  of  any  further  work  by 
the  Corps  of  Engineers  under  the  Cooper  Lake  and  Channels  authorization, 
it  is  projected  that  most  existing  levees  in  the  Sulphur  River  floo 
plain  will  gradually  become  more  ineffective  over  time.  This  is  not 
expected  to  significantly  change  overall  land  use.  Open  and  semiwooded 
land  will  remain  in  these  land  uses,  though  they  may  experience  more 
frequent  flooding,  and  clearing  on  a  major  scale  is  not  expected, 
maiority  of  land  in  the  91,200  acre  30-year  flood  plain  will  remain 
subject  to  frequent  flooding  and  will  not  be  developed  for surface 
cropland.  Local  interests,  at  some  future  date,  may  devel federal 
water  supply  yield  of  the  Sulphur  River  in  the  absence  of 
multiple-purpose  project. 
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1.03  Selected  Plan.  Based  on  analysis  of  1974  price  levels  and  land  use 
conditions,  statements  received  at  the  public  meeting  in  Sulphur  Springs, 
Texas,  on  24  November  1980,  and  comments  received  on  the  draft  supplemental 
EIS,  the  Reservoir  Only  plan  provides  the  most  economically  efficient  plan 
to  accomplish  authorized  purposes,  including  analysis  of  terrestrial  habi¬ 
tat  mitigation  for  adverse  impacts,  of  any  plan  evaluated  in  this 
supplemental  EIS.  Based  on  this  efficiency,  plus  wetlands  considerations, 
reduction  in  adverse  environmental  impacts,  and  other  social-economic 
considerations,  the  Reservoir  Only  plan  is  selected  for  recommendation. 

Net  adverse  impacts  on  two  terrestrial  habitats  as  a  result  of  implementation 
of  this  plan  would  require  the  acquisition  and  mid-level  development  and 
management  of  29,783  acres  of  in-kind  habitats  according  to  studies  completed 
by  the  USFWS.  For  the  Reservoir  Only  plan,  the  USFWS,  by  Planning  Aid 
Letter  dated  August  19,  1980,  subsequently  recommended  a  tract  of  land 
upstream  of  Wright  Patman  Lake  which  would  fully  compensate  for  net  adverse 
terrestrial  losses.  Due  to  dissimilar  habitat  types  which  do  not  match  in 
kind  the  identified  habitat  losses,  and  the  need  to  block  out  a  manageable 
wildlife  unit,  the  area  recommended  included  33,400  acres. 

As  part  of  the  Reservoir  Only  plan,  the  Corps  recommends  full  compensation 
of  bottomland  hardwood  losses  by  land  acquisition,  development  and  manage¬ 
ment  of  about  25,500  acres  in  the  recommended  area,  additional  development, 
and  management  of  project  lands  acquired  for  Cooper  Lake,  and  conversion 
of  751  acres  of  flowage  easement  downstream  of  Cooper  dam  to  fee  ownership. 
This  plan  will  almost  fully  compensate  for  terrestrial  losses.  The  USFWS 
subsequently  concurred  in  their  Coordination  Act  report  that  the  terrestrial 
mitigation  plan  was  acceptable. 

The  USFWS  also  recommended  continuous  downstream  releases  to  optimize  the 
remaining  stream  fishery  downstream  from  Cooper  dam.  The  Corps  cannot 
comply  with  this  recommendation  but  does  recommend  that  the  requested 
releases  be  made  from  holding  5  percent  of  the  flood  storage  in  the  lake, 
when  available,  and  making  releases  at  the  requested  rate  until  the  lake 
elevation  returns  to  normal  conservation  pool.  A  5  cfs  continuous  low  flow 
release  is  also  recommended. 

The  selected  plan  is  in  consonance  with  all  environmental  laws,  national 
policies,  and  regulations.  The  relationship  of  the  selected  plan  to  these 
laws,  policies,  and  regulations  is  detailed  in  paragraphs  1.07  through  1.16 
of  this  summary. 

At  the  public  meeting  held  in  Sulphur  Springs,  Texas,  24  November  1980,  the 
Texas  Department  of  Water  Resources  (TDWR)  expressed  opposition  to  the 
acquisition  of  mitigation  land  as  a  shared  project  cost  to  the  water  supplv 
sponsors.  The  North  Texas  Municipal  Water  District  (NTMWD)  also  expressed 
the  cost  of  mitigation  to  the  water  supply  sponsors  as  unfair,  but  also 
expressed  the  need  to  complete  the  proiect  and  supported  the  plan.  The 
majority  of  commentors  on  the  draft  supplemental  EIS  supported  the  wildlife 
mitigation  plan. 

AREAS  OF  CONTROVERSY 

1.04  Wildlife  Habitat  Mitigation.  The  issue  of  mitigation 
for  impacts  to  wildlife  habitat  caused  by  the  project  has  been  a 
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continuing  area  of  controversy.  The  lack  of  concurrent  mitigation 
planning  with  project  construction  and  NEPA  is  a  noted  deficiency  of  the 
final  EIS.  Mitigation  requirements  for  each  alternative  are  considered  in 
the  supplemental  EIS  developed  through  coordination  with  the  USFWS  and 
Texas  Parks  and  Wildlife  Department  (TPWD)  under  the  Coordination  Act. 

A  recommended  mitigation  plan  for  the  selected  alternative  is  presented. 
Mitigation  by  land  acquisition  is  not  presently  authorized  by  Congress,  and 
the  recommended  mitigation  plan  will  require  authorization  and  funding  by 
Congress  before  it  can  be  implemented.  As  the  mitigation  plan  will 
increase  the  cost  of  water  supply  in  the  project  to  the  local  sponsors  and 
the  initial  cost  to  the  taxpayer  and  will  require  additional  land 
acquisition,  this  issue  is  expected  to  remain  controversial. 

1.05  Water  Supply  Needs.  There  are  three  local  sponsors  for  the  water 
supply  storage  in  Cooper  Lake,  each  having  signed  contractual  agreements 
with  the  Secretary  of  the  Army.  Water  supply  studies  are  independently 
conducted  by  the  Corps  of  Engineers  to  determine  the  identified  net  need 
for  existing  or  future  water  supply  storage  in  the  service  area  affected  bv 
an  authorized  Federal  multiple-purpose  project.  These  need  studies  are 
conducted  under  Federal  Water  Resource  Council  criteria  and  determine  the 
projected  need  for  water,  both  under  existing  usage  and  projections  and 
with  assumed  conservation  measures  in  place  to  reduce  future  demand.  The 
art  of  projecting  water  supply  needs  is  controversial,  both  with  local 
sponsors  and  environmental  and  conservation  groups,  since  a  number  of 
assumptions  and  predictions  on  growth  and  water  usage  must  be  made. 

Water  supply  needs  studies  conducted  by  the  Corps  show  a  net  immediate  need 
for  some  Cooper  Lake  water  before  the  year  1990  and  a  future  need  bv  the 
year  2010.  Most  of  this  projected  need  is  by  the  NTMWD  service  area,  and 
Corps  studies  indicate  the  other  project  sponsors  have  adequate  supplies 
until  the  vear  2010.  Projections  made  by  NTMWD  and  the  other  two  local 
water  supply  sponsors  indicate  a  greater  and  more  immediate  net  need  for 
water  than  the  Corps  studies.  The  NTMWD  position  on  water  supply  needs  is 
expressed  in  exhibit  1  to  appendix  D.  During  coordination  of  the  draft 
supplemental  EIS,  the  Sierra  Club  and  Texas  Committee  on  Natural  Resources 
provided  comments  questioning  water  supply  needs  projections.  These  comments 
have  been  addressed  in  this  supplement,  and  the  water  supply  needs  studv  is 
now  included  as  exhibit  2  to  appendix  D. 

UNRESOLVED  ISSUES 

1.06  Mi t igat ion.  The  Corps  recommends  additional  mitigation  lands  be 
acquired  and  managed  to  compensate  for  fish  and  wildlife  habitat 
losses  caused  by  the  Cooper  Lake  project.  As  mitigation  by  land  acquisition 
is  not  authorized  bv  Congress,  the  implementation  of  the  recommended 
mitigation  plan  is  not  finalized.  This  will  require  processing  a 
Mitigation  Report  through  postauthorization  change  procedures  for  presentation 
to  Congress.  This  mav  require  further  interagency  review,  and  the  process 
will  be  initiated  after  a  decision  is  made  after  review  of  the 
final  supplemental  EIS.  The  Corps  was  unable  to  comply  with  the  USFWS 
requests  for  continuous  streamflows  above  5  cfs  and  stage  filling.  The 
majority  of  adverse  comments  received  on  the  draft  supplemental  EIS  related 
to  the  instream  flow/aquatic  mitigation  issue. 


RELATIONSHIP  TO  PUBLIC  LAWS,  EXECUTIVE  ORDERS,  AND  RELATED  POLICIES 
PERTAINING  TO  ENVIRONMENTAL  QUALITY 

1.07  National  Environmental  Policy  Act  of  1969  (PL  91-190) ,  Executive 
Order  11514,  Executive  Order  11991,  and  Council  on  Environmental  Quality 
(CEQ)  Regulations  for  Implementing  the  Procedural  Provisions  of  the 
National  Environmental  Policy  Act,  29  November  1978.  This  supplemental 
EIS,  in  conjunction  with  the  draft  EIS  filed  1  June  1976  and  the  final 
EIS  filed  24  June  1977,  fulfills  the  requirements  of  Section  102(2) (c) 
of  PL  91-190  for  preparation  of  a  detailed  statement  on  major  Federal 
actions  significantly  affecting  the  quality  of  the  human  environment 
and  the  mandate  of  EO  11514,  5  March  1970,  that  all  Federal  agencies 
direct  their  policies ,  plans ,  and  programs  to  protect  and  enhance 
environmental  quality.  Information  in  the  final  EIS  and  supplemental 
information  provided  in  the  supplemental  EIS  to  correct  deficiencies 
noted  in  the  Memorandum  Opinion  of  8  December  1978  are  intended  to  fully 
disclose  the  environmental  impacts  of  the  selected  plan  and  alternatives 
and  provide  for  consideration  of  adverse  impacts  so  they  may  be  avoided, 
minimized,  or  compensated  for  in  the  decision  making  process.  Background 
information  and  supporting  documentation  have  been  included  in  appendices 
to  the  supplemental  EIS  so  that  environmental  issues  and  relationships 
between  alternatives  can  be  expressed  in  a  concise  report  as  envisioned 
by  the  CEQ  regulations  and  mandated  by  EO  11991. 

1.08  Fish  and  Wildlife  Coordination  Act  of  1958  (PL  85-624),  as  Amended. 
Coordination  with  the  USFWS  and  the  Texas  Parks  and  Wildlife  Department 
on  the  Cooper  Lake  and  Channels  project  has  resulted  in  a  Coordination 
Act  report  dated  July  13,  1966,  a  letter  report  dated  March  8,  1972,  in 
response  to  a  request  by  the  Corps  in  regard  to  the  preparation  of  the 
draft  EIS,  a  letter  report  dated  September  3,  1976,  addressing  the  need 
for  additional  mitigation  measures,  end  a  current  Coordination  Act  report 
documenting  ongoing  coordinating  efforts  to  develop  an  appropriate 
mitigation  plan  for  fish  and  wildlife  impact  to  respond  to  the 
Memorandum  Opinion.  Documentation  of  compliance  with  the  Fish  and 
Wildlife  Coordination  Act  is  presented  in  appendix  B.  The  mitigation 
plan  presented  in  this  supplemental  EIS  was  developed  through  coordination 
with  the  USFWS  and  the  Texas  Parks  and  Wildlife  Department. 

1.09  Section  7,  Endangered  Species  Act  of  1973  (PL  93-205),  as  Amended. 
None  of  the  alternatives  considered  will  have  a  significant  effect  on 
migrating  or  wandering  bald  eagles  or  peregrine  falcons,  listed  species 
known  to  occur  within  the  Sulphur  River  Basin.  The  only  other  listed 
species  of  endangered  or  threatened  wildlife  which  may  occur  within  the 
Sulphur  River  Basin  are  the  American  alligator  and  the  red-cockaded 
woodpecker.  No  populations  of  these  species  are  known  within  the  area 
affected  by  alternatives,  although  alligators  have  been  restocked  below 
Wright  Patman  dam.  No  significant  project  effects  on  American  alligators, 
as  reported  in  the  final  EIS,  are  expected.  Due  to  insignificant 
identified  impacts  on  listed  species,  no  Section  7  consultation  has 
been  initiated. 

1.10  Preservation  of  Historical  and  Archeological  Data  (PL  93-291) , 
Historic  Preservation  Act  of  1966  (PL  89-655)  and  Executive  Order  11593. 
Reconnaissance,  survey,  and  testing  investigations  in  the  Cooper  Lake 
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and  downstream  areas  were  undertaken  in  1970-72,  1973,  and  1974-75. 

Based  on  these  investigations,  the  Cooper  Lake  Archeological  District 
was  determined  eligible  to  the  National  Register  in  1977.  This  district 
encompasses  most  of  the  project  lands  at  Cooper  Lake.  On  24  February 
1978,  the  State  Historic  Preservation  Officer  concurred  with  the  Corps' 
determination  of  no  adverse  effect  on  the  district  as  a  result  of 
construction  of  Cooper  Lake,  due  to  mitigation  being  accomplished  by  the 
past  survey  and  testing  work  completed  there.  The  Advisory  Council  on 
Historic  Preservation  was  provided  the  opportunity  to  comment,  and  on 
31  May  1978,  provided  a  letter  of  no  comment  on  the  undertaking.  To 
complete  the  mitigation  agreement  reached  with  the  State  Historic 
Preservation  Officer,  the  Corps  will  publish  a  popular  summary  of  the 
cultural  resources  at  Cooper  Lake  upon  resumption  of  construction. 

1.11  Mild  and  Scenic  Rivers  Act,  PL  90-542,  as  Amended.  The  Sulphur 
River  is  not  designated  nor  under  study  for  the  National  Wild  and  Scenic 
Rivers  System.  The  State  of  Texas  in  Texas  Waterways:  A  Feasibility 
Report  on  a  System  of  Wild,  Scenic,  and  Recreational  Waterways  in  Texas, 
Texas  Parks  and  Wildlife  Department,  1973,  does  not  list  the  Sulphur 
River  as  having  potential  for  a  State  wild,  scenic,  or  recreational  river. 

1.12  Coastal  Zone  Management  Act  of  1972,  PL  92-583,  as  Amended.  Not 
applicable . 


1.13  Executive  Order  11990  -  Protection  of  Wetlands.  Wetlands  have 
been  declared  an  important  natural  resource  warranting  specific  measures 
for  protection  by  the  President  in  EO  11990  issued  27  May  1977.  Both 
the  Chief  of  Engineers  and  the  Administrator  of  the  Environmental 
Protection  Agency  (EPA)  have  developed  similar  guidelines  and  policies 
concerning  wetlands  applicable  to  water  resource  development  projects. 
Section  2(a)  of  EO  11990  states  in  part  as  follows: 

".  .  .  each  agency,  to  the  extent  permitted  by  law,  shall  avoid 
undertaking  or  providing  assistance  for  new  construction  located 
in  wetlands  unless  the  head  of  the  agency  finds  (1)  that  there 
is  no  practicable  alternative  to  such  construction,  and  (2)  that 
the  proposed  action  includes  all  practicable  measures  to  minimize 
harm  to  wetlands  which  may  result  from  such  use." 

Section  5  cites  factors  to  be  considered  by  agencies  in  carrying  out  the 
activities  required  by  the  EO.  These  are  described  as  follows: 

"In  carrying  out  the  activities  described  in  Section  1  of  this 
Order,  each  agency  shall  consider  factors  relevant  to  a  proposal's 
effect  on  the  survival  and  quality  of  the  wetlands.  Among  these 
are : 

a.  public  health,  safety,  and  welfare,  including  water  supply, 
quality,  recharge  and  discharge;  pollution;  flood  and  storm 
hazards;  and  sediment  and  erosion; 

b.  maintenance  of  natural  systems,  including  conservation  and  long 
term  productivity  of  existing  flora  and  fauna,  species  and  habitat 
diversity  and  stability,  hydrologic  utility,  fish,  wildlife, 
timber,  and  food  and  fiber  resources;  and 


c.  other  uses  of  wetlands  in  the  public  interest,  including 

recreational,  scientific,  and  cultural  uses." 

The  remaining  unleveed  wooded  flood  plain  of  the  Sulphur  and  South 
Sulphur  River  below  the  Cooper  damsite  contains  significant  areas 
identified  as  wetlands.  The  majority  of  the  wooded  area  is  considered 
a  palustrine,  seasonally  flooded,  broad  leafed  deciduous  forested 
wetland.  Lacustrine  aquatic  bed  wetlands,  palustrine  emergent  wetlands, 
and  palustrine  broad  leafed  deciduous  scrub-shrub  wetlands  are  also 
found  in  the  flood  plain  in  and  around  permanently  flooded,  temporarily 
flooded,  or  seasonally  flooded  oxbow  lakes  and  sloughs. 

The  primary  value  of  these  wetlands  is  habitat  for  game  and  nongame 
wildlife,  primarily  deer,  squirrel,  woodpeckers,  waterfowl,  and 
furbearers.  These  wetlands  also  function  as  fisheries  habitat  and 
spawning  areas  where  the  water  is  relatively  permanent  and  for  water 
quality  maintenance,  floodwater  and  sediment  storage,  timber  production, 
recreation,  and  other  values  largely  unquantified. 

The  Reservoir  Only  alternative  now  selected  for  recommendation  reduces 
the  indirect  impacts  on  wetlands  through  intensification  by  about  5,600 
acres  over  that  caused  by  the  Reservoir  and  Levees  plan  formerly 
recommended  in  the  final  EIS.  In  addition,  the  quality  of  wetlands 
indirectly  impacted  by  the  Reservoir  Only  plan  is  much  less  than  those 
impacted  by  the  downstream  levees  and  channel  feature  of  the  Reservoir 
and  Levees  plan  now  deleted  from  recommendation.  The  recommended 
Reservoir  Only  plan  will  still  cause  the  indirect  loss  of  about  2,048 
acres  of  wetlands  through  induced  clearing,  but  this  is  incidental  to 
the  protection  and  enhancement  of  12,900  acres  of  primarily  developed 
agricultural  land  with  flood  control  storage  in  the  reservoir.  The 
proposed  mitigation  plan  will  mitigate  fully  for  the  unavoidable  direct 
and  indirect  loss  of  wetland  values  associated  with  the  Reservoir  Only 
plan. 

1.14  Executive  Order  11988  -  Floodplain  Management.  The  EO  has  as  an 
objective  the  avoidance,  to  the  extent  possible,  of  long-  and  short¬ 
term  adverse  impacts  associated  with  the  occupancy  and  modification 
of  the  base  flood  plain  and  the  avoidance  of  direct  and  indirect 
support  of  development  in  the  base  flood  plain  wherever  there  is  a 
practicable  alternative.  Under  the  Order,  the  Corps  is  required  to 
provide  leadership  and  take  action  to: 

a.  Avoid  development  in  the  base  flood  plain  unless  it  is  the  only 
practicable  alternative; 

b.  Reduce  the  hazard  and  risk  associated  with  floods; 

c.  Minimize  the  impact  of  floods  on  human  safety,  health,  and 
welfare;  and 

d.  Restore  and  preserve  the  natural  and  beneficial  values  of  the 
base  flood  plain. 
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Implementation  of  the  recommended  Reservoir  Only  plan  will  occur  mostly 
within  the  base  flood  plain  of  the  South  Sulphur  River  and  must  do  so  to 
achieve  project  purposes  of  water  supply,  flood  control,  and  water 
oriented  recreation.  Practicable  alternatives  to  meeting  these  purposes 
outside  of  the  base  flood  plain  are  not  available.  The  Reservoir  Only 
plan  will  reduce  the  hazard  and  risk  associated  with  flooding  on  12,900 
acres  of  land  within  the  30-year  downstream  flood  plain  and  will 
minimize  the  impact  of  floods  on  human  safety,  health,  and  welfare  on 
these  lands.  It  will  do  so,  however,  with  the  expected  direct  loss  of 
19,305  acres  of  flood  plain  and  associated  uplands  through  inundation 
for  water  supply  and  recreation  purposes  and  periodic  inundation  of 
3,435  acres  in  the  flood  pool.  Beneficial  flood  plain  values  associated 
with  agricultural  use  will  be  enhanced  on  the  12,900  acres  protected, 
but  natural  flood  plain  values  will  be  lost  or  degraded  on  2,560  acres 
of  wooded  lands  intensified  and  about  5,905  acres  of  wooded  land 
inundated.  Beneficial  agricultural  flood  plain  values  on  13,400  acres 
of  land  will  also  be  lost  through  inundation  for  the  multiple  project 
purposes . 

1.15  Section  404  of  the  Clean  Water  Act.  A  public  notice  announcing 
the  intent  of  the  Corps  of  Engineers  to  dispose  of  dredged  and  fill 
material  at  specified  disposal  sites  in  conjunction  with  the  plan 
recommended  in  the  final  EIS  (Reservoir  and  Levees)  was  issued  on 

24  February  1978.  Ten  letters  were  received  in  response  to  the  public 
notice,  including  certification  by  the  Texas  Department  of  Water 
Resources.  In  view  of  the  unfavorable  ruling  on  the  adequacy  of  the 
final  EIS  filed  for  the  Cooper  Lake  and  Channels  project,  and  in 
accordance  with  statements  made  in  the  public  notice,  the  Section  404 
aspects  of  the  project  have  been  reevaluated.  The  disposal  plan  for 
construction  features  of  the  reservoir  presented  in  the  public  notice 
accurately  reflects  the  proposed  disposal  plan  for  the  Reservoir  Only 
alternative  now  recommended  in  the  final  supplemental  EIS.  The  disposal 
plan  for  the  downstream  levees  and  channels  construction  is  no  longer 
proposed  with  deletion  of  these  features  from  the  recommended  project. 
Comments  received  relating  to  mitigation  and  other  issues  not  resolved 
at  the  time  of  the  public  notice  are  responded  to  in  the  supplemental 
EIS.  The  Section  404  evaluation  and  coordination  record  is  presented 
in  appendix  E  to  the  supplemental  EIS  for  the  recommended  plan. 

Comments  on  the  proposed  disposal  plan  have  been  reconsidered  in  making 
findings,  determinations,  and  recommendations  in  the  final  supplemental 
EIS  and  will  be  considered  in  the  record  of  decision  on  the  recommended 
plan,  though  technical  aspects  of  Section  404  compliance  have  been 
previously  met  with  the  exception  of  finalizing  a  statement  of  findings. 
The  discharge  associated  with  Cooper  dam  is  determined  to  be  in  compliance 
with  Section  404. 

1.16  Prime  and  Unique  Farmlands,  CEO  Memorandum,  11  August  1980.  The 
recommended  Reservoir  Only  plan  will  cause  the  irreversible  loss  of 
about  13,400  acres  of  existing  agricultural  land  due  to  inundation. 

Flood  control  storage  in  the  reservoir  feature  will  enhance  production 
on  about  12,900  acres  of  agricultural  lands  downstream.  Lands  acquired 
for  the  lake  but  not  permanently  flooded  and  lands  acquired  for  mitigation 
purposes  will  be  removed  from  potential  private  agricultural  use  but  will 
not  be  irreversibly  committed  to  project  purposes  should  future  National 


priorities  change.  Most  flood  plain  lands  in  the  Sulphur  River  basin 
are  or  have  the  potential  to  be  prime  farmland  with  control  of  the  flood 
hazard,  based  on  soil  type  and  land  capability  classification. 


SECTION  II  -  NEED  FOR  AND  OBJECTIVES  OF  ACTION 


PROBLEMS,  NEEDS,  AND  OPPORTUNITIES 

2.01  Flooding .  The  Sulphur  River  and  tributary  flood  plains  are 
subject  to  frequent  floods  which  may  occur  at  any  season  of  the  year. 
Portions  of  the  South  Sulphur,  North  Sulphur,  Middle  Sulphur,  and 
Sulphur  Rivers,  and  Brushy  and  Cuthand  Creeks  have  been  channelized 
and  leveed  to  provide  partial  protection  to  agricultural  flood  plain 
areas  since  the  early  1900's.  The  degree  of  protection  provided  ranges 
from  3-year  frequency  to  the  Standard  Project  Flood  with  various  levees. 
Many  existing  levees  have  been  broken  and  not  repaired.  Under  the 
status  quo  (1974)  condition  for  the  flood  plain  study  area  under  con¬ 
sideration  in  this  report,  about  91,200  acres  are  subject  to  flooding 
by  a  30-year  frequency  event.  This  includes  about  31,200  acres  of  land 
used  primarily  for  pasture,  and  58,000  acres  of  wooded  land.  There  are 
2  houses  subject  to  flooding  with  the  30-year  frequency  flood,  and 
fences,  levees,  highways,  bridges,  farm  structures,  and  equipment  are 
also  subject  to  damage.  Average  annual  damages  to  agricultural  and  non- 
agricultural  property  for  this  area  amount  to  $2,230,000. 

2.02  Water  Supply  Needs.  Municipal  and  industrial  water  requirement:, 
for  five  water  supplying  entities  considered  to  be  potential  users  of 
water  from  the  general  area  of  the  authorized  Cooper  Lake  and  Channels 
project  were  identified  by  the  Corps  in  present  studies. 

These  entities  are  the  North  Texas  Municipal  Water  District  and 
the  cities  of  Irving,  Commerce,  Cooper  and  Sulphur  Springs.  The  cities 
of  Commerce,  Cooper  and  Sulphur  Springs  collectively  form  the  Sulphur 
River  Municipal  Water  District  which  was  organized  to  utilize 
water  from  the  authorized  Cooper  Lake. 

Two  sets  of  projections  were  made  for  each  entity.  First,  base¬ 
line  projections  were  made  with  the  assumption  that  no  water  conservation 
programs  are  implemented  beyond  those  currently  in  effect.  Second, 
projections  were  made  given  the  implementation  of  a  conservation  program 
which  would  reduce  seasonal  water  use  by  10  percent  and  require  water 
saving  plumbing  fixtures  for  all  new  construction  and  replacement  plumbing. 

Table  I I — 1  shows  projections  of  net  water  supply  needs,  i.e.,  the 
excess  of  projected  total  municipal  and  industrial  water  needs  over 
projected  supplies  for  the  five  water  supplying  entities  in  the  aggregate. 
Net  needs  are  shown  for  both  the  baseline  and  the  "with  conservation" 
condition.  For  the  baseline  projections  net  water  supply  needs  are  pro¬ 
jected  to  be  13.0  mgd  in  1990  and  reach  142.5  mgd  by  2040.  With  the 
institution  of  the  conservation  programs  net  needs  would  range  from  7.7 
mgd  in  1990  to  121.2  mgd  in  2040. 
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TABLE  II-l 


NET  WATER  SUPPLY  NEEDS  FOR  THE  COOPER 
LAKE  STUDY  AREA 


(Millions  of  Gallons  Daily) 


_ NET  NEEDS _ 

YEAR  BASELINE  WITH 

CONSERVATION 


1985 

— 

— 

1990 

13.0 

7.7 

2000 

28.6 

20.5 

2010 

68.8 

56.4 

2020 

89.1 

73.6 

2030 

114.8 

95.7 

2040 

142.6 

121.2 

SOURCE:  Cooper  Lake  Water  Supply  Needs  Study,  Southwestern 

Division,  Corps  of  Engineers,  April  1980. 
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2.03  Recreation  Needs  (Including  Hunting  and  Fishing).  In  recent 
years,  the  demand  for  outdoor  recreation  opportunities  has  rapidly 
increased  throughout  Texas.  Changes  in  factors  such  as  population, 
urbanization,  leisure  time,  buying  power,  and  recreational  preferences 
have  created  a  tremendous  pressure  on  public  agencies  and  private 
entities  to  provide  more  outdoor  recreation  opportunities.  Under  the 
provisions  of  the  Land  and  Water  Conservation  Fund  Act,  each  state 
must  develop,  maintain,  and  keep  up-to-date  a  statewide  comprehensive 
outdoor  recreation  plan.  In  response  to  the  requirement,  the  Texas 
Outdoor  Recreation  Plan  (TORP)  of  1975  has  been  prepared  and  provides 
the  guide  for  outdoor  recreation  development  in  Texas. 

The  recreation  market  area  for  the  Cooper  Lake  and  Channels 
Project  includes  18  Texas  counties  and  overlaps  TORP  planning  regions 
11,  12,  13,  and  14. 

Corps  of  Engineers  studies  and  the  TORP  indicate  that  a  wide 
deficit  exists  between  the  projected  recreational  needs  in  the  recrea¬ 
tion  market  area  and  the  output  capacities  of  all  existing  and  proposed 
recreational  outlets.  All  studies  recognize  that  there  is  a  critical 
shortage  of  recreation  facilities  for  all  activities  in  all  planning 
regions  overlapping  the  recreation  market  area.  It  is  expected  that 
the  continued  growth  in  participation  in  sport  fishing  activities  will 
necessitate  additional  lakes,  freshwater  boat  ramps,  fishing  piers, 
barges,  and  marinas.  Additionally,  there  is  a  need  for  improved  access 
to  existing  lakes  and  streams  and  for  better  management  of  these  existing 
resources. 

Indications  are  that  recreation  needs  will  continue  to  exceed  the 
number  of  facilities  being  provided  and  that  additional  recreational 
outlets  will  be  needed  to  help  reduce  this  deficit.  (The  cost  of  Federal 
facilities  required  to  meet  these  future  needs  would  be  subject  to  cost 
sharing  by  a  non-Federal  entitv  under  the  nrovisions  of  PL  89-72.) 

Based  on  comparisons  of  current  and  future  demands  for  hunting  lands, 
there  will  be  a  need  for  additional  hunting  lands  in  the  South 
Sulphur  River  basin.  A  number  of  special  problems  exist  with  re¬ 
gard  to  providing  adequate  hunting  opportunities  in  Texas.  According  to 
the  TORP,  the  foremost  among  these  problems  is  the  lack  of  access  to 
private  lands  suitable  for  hunting.  Other  problems  are  high  cost,  restric¬ 
tive  leasing  practices  of  private  landowners,  crowded  conditions  on  public 
hunting  lands,  less  than  optimum  distribution  of  wildlife  and  lands 
available  for  hunting,  low  harvest  rates,  and  the  critical  loss  of  high 
quality  wildlife  habitat  from  competing  land  uses.  The  alleviation  of 
these  problems  would  make  the  most  effective  contributions  toward  providing 
more  adequate  hunting  opportunities  for  Texas. 

According  to  the  TORP,  there  is  also  a  need  to  acquire  areas  that 
are  unique  or  that  have  particular  value  for  wilderness  preservation. 

Special  attention  will  be  given  to  preserving  the  critical  bottomland 
hardwood  areas  that  still  exist  in  a  relatively  undisturbed  state. 
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Recreation  in  these  areas  should  revolve  around  low  impact,  low 

density  use  with  emphasis  on  interpretive  programs.  Special  consideration 

should  be  given  to  acquisition  of  wilderness  areas  close  to  urban  centers. 

The  need  for  preservation  of  natural  areas  for  open  space  and  fish 
and  wildlife  management  is  increasingly  apparent  as  more  existing  areas 
are  encroached  upon  by  commercial  or  housing  developments  and  more  inten¬ 
sified  land  use. 

OBJECTIVES 

2.04  Project  purposes  and  objectives.  Alternatives  developed  and 
analyzed  for  the  Cooper  Lake  and  Channels  Project  should  fulfill  the  three 
primary  purposes  of  the  authorized  project  which  are  flood  control, 
municipal  and  industrial  water  supply,  and  recreation.  The  water  supply 
purpose  is  not  limited  to  the  Cooper  Lake  but  includes  the  provision  of 
water  supply  storage  in  Wright  Patman  Lake  through  the  conversion  of 
flood  control  space  at  Wright  Patman  Lake.  This  conversion  can  be 
accomplished  only  by  providing  substitute  flood  control  storage  space 
upstream  of  Wright  Patman  Lake  or  by  undertaking  major  structural  modifi¬ 
cations  to  Wright  Patman  dam  and  lake.  This  latter  prospect  is  beyond  the 
scope  of  the  authorizing  legislation  for  the  Cooper  Lake  project. 

a.  Flood  control.  Flood  protective  improvements  or  features 
should  provide  direct  protection  or  flood  plain  management  against  a  basin¬ 
wide  flood  with  a  30-year  return  frequency.  Any  alternatives  proposed 
which  include  a  reservoir  should  provide  at  least  enough  storage  capacity 

in  the  reservoir  to  regulate  a  30-year  flood  to  a  maximum  downstream  release 
of  3,000  cfs.  The  flood  protection  afforded  should,  to  the  greatest 
extent  practicable,  provide  a  continous  level  of  protection  or  flood 
plain  management  along  the  Sulphur  River  and  its  tributaries  upstream  of 
Wright  Patman  Lake. 

b.  Municipal  and  industrial  water  supply.  Alternative  means  to 
fulfill  this  purpose  should  provide  either  surface  storage  space  located 
in  the  general  service  area  and  reserved  exclusively  for  water  supply, 

or  should  provide  a  yield  of  water  from  any  other  source  which  could  meet 
or  partially  meet  identified  net  needs  within  the  time  frame  predicted. 

Only  surface  storage  represents  a  reasonable  means  of  fulfilling  this 
purpose,  and  the  alternative  plans  developed  which  fulfill  this  purpose 
all  contemplate  use  of  new  existing  surface  sources  to  meet  identified 
water  supply  needs. 

c.  Recreation.  The  type  of  recreational  opportunities  contem¬ 
plated  by  the  authorizing  legislation  relate  to  lake  or  lake-oriented 
activities.  Those  activities  very  generally  include  fishing,  hunting, 
swimming,  boating,  camping,  biking,  sightseeing,  nature  study,  and  picnicking. 
It  is  recognized  that  the  development  of  a  reservoir  in  the  project  area 

will  stimulate  a  more  intensive  recreational  involvement  by  adjacent 
community  members.  The  basic  policy  for  Federal  participation  in  the 
development  of  recreation  facilities  for  authorized  reservoirs  is  contained 
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in  PL  89-72,  approved  9  July  1965.  In  accordance  with  Corps  policy 
implementing  PL  89-72,  initial  recreation  facilities  may  be  developed 
at  Federal  expense  at  the  authorized  Cooper  Lake.  The  extent  of  the 
development  permitted  under  Corps  policy  includes  those  facilities  in 
"primary  areas  necessary  to  provide  a  balanced  plan  for  public  access 
in  the  vicinity  of  project  structures  and  in  the  water  area  in 
accordance  with  the  level  of  demand  anticipated  during  the  first 
3  years  of  operation.  In  general,  each  primary  area  proposed  for 
development  during  project  construction  should  be  developed  initially 
to  a  level  of  at  least  two-thirds  of  its  ultimate  potential."  Local 
interests  have  indicated  no  firm  desire  to  participate  in  the 
development  of  recreation  facilities,  so  only  initial  facilities 
may  be  provided.  Opportunities  for  Federal  recreation  participation 
in  alternatives  not  including  a  multipurpose  reservoir  are  limited, 
but  in  some  cases  may  be  included  in  local  protection  projects  or 
nonstructural  plans  recommended  by  the  Corps. 

d.  Fish  and  Wildlife.  Fish  and  wildlife  per  se  is  not  a  project 
purpose  in  the  authorization.  The  full  consideration  of  fish  and 
wildlife  through  planning  to  avoid  adverse  impacts  and  mitigation  of 
ecological  losses  is,  however,  a  planning  objective. 
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SECTION  III  -  ALTERNATIVES 


AUTHORIZATION 

3.01  Authorization  for  Construction.  Congressional  authorization  for 
the  construction  of  the  Cooper  Lake  and  Channels,  Texas  project  is 
contained  in  the  Act  approved  3  August  1955  (Public  Law  218,  Chapter  501, 
84th  Congress,  1st  Session).  The  act  authorizes  the  construction  of  the 
Cooper  reservoir  and  channel  and  levee  improvement  "...  substantially 
in  accordance  with  the  construction  plans  recommended  in  the  report  of 
the  Chief  of  Engineers  in  House  Document  Numbered  488,  Eighty-third 
Congress,  2nd  Session:  PROVIDED,  That  local  interests  shall  contribute 
toward  the  costs  of  construction,  maintenance,  and  operation  of  Cooper 
Reservoir  the  amounts  allocated  to  water  supply;  and  shall,  with  respect 
to  other  features  of  the  modified  project,  give  assurances  satisfactory 
to  the  Secretary  of  the  Army  that  they  will: 

(1)  Provide  without  cost  to  the  United  States  all  lands,  ease¬ 
ments,  and  rights-of-way,  and  make  alterations  and  relocations  of 
highways  and  related  facilities,  and  utilities  except  railroads,  neces¬ 
sary  for  the  construction; 

(2)  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction;  and 

(3)  Maintain  and  operate  all  works  after  completion,  and  preserve 
channel  capacities  by  preventing  encroachment,  in  accordance  with  regu¬ 
lations  prescribed  by  the  Secretary  of  the  Army." 

3.02  Authorization  for  Advanced  Planning.  Authority  to  initiate 
advanced  planning  on  the  Cooper  Lake  and  Channels  project  is  contained 
in  the  Public  Works  Appropriations  Act  of  1957  approved  2  July  1956 
(Public  Law  641,  84th  Congress,  2nd  Session). 

3.03  Project  Purposes.  The  Cooper  Lake  and  Channels  project  is 
authorized  for  the  purposes  of  flood  control,  water  supply,  and  recreation. 

STATUS  OF  PROJECT 

3.04  Prior  to  May  1971  Injunction.  Portions  of  the  Cooper  Lake  and 
Channels  project  have  been  completed  since  authorization  by  Congress  in 
1955.  Levee  and  channel  work  upstream  of  Cooper  Lake  along  South  Sulphur 
and  Middle  Sulphur  Rivers  was  begun  in  1958  and  completed  in  1959.  The 
work  consisted  of  18.4  miles  of  realined  river  channel,  clearing  of  a 
floodway  along  the  realined  channel,  improvement  of  7.4  miles  of  agricul¬ 
tural  levees,  modification  of  three  drainage  culverts,  and  alteration  of 
three  railroad  crossings.  The  channel  and  floodway  work  consisted  of 
realining  the  Middle  and  South  Sulphur  Rivers  by  excavation  of  a  new 
channel  and  clearing  a  floodway. 
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Construction  of  the  levee  and  channel  improvements  downstream  of 
Cooper  Lake  commenced  in  September  1959  and  continued  intermittently 
as  rights-of-way  and  funds  became  available.  Lack  of  funds  and  spending 
limitations  prevented  construction  of  levees  and  channels  between 
April  1964  and  February  1971.  These  delays  in  the  downstream  work 
exposed  previously  completed  levees  to  scour.  During  this  period, 
flooding  caused  overtopping  and  degrading  of  the  levees,  silting  of 
flapgate  culverts,  and  flooding  of  adjacent  farmland.  Texas  Highway  37 
bridge  was  being  exposed  to  damage  due  to  debris  accumulation  on  its 
substructure . 

On  10  February  1971,  a  contract  was  awarded  for  construction  and 
rectification  of  approximately  23  miles  of  levee  and  33  miles  of  channel 
improvement  and  realinement  of  the  Sulphur  River  between  the  Magnolia 
pipeline  at  mile  131  and  US  Highway  271  at  mile  174.  The  work  would 
have  required  approximately  1.5  years  to  complete.  Additional  contracts 
were  to  be  let  shortly  thereafter.  Previous  flood  damage  to  levees  was 
to  be  repaired  as  work  progressed  through  the  area.  In  May  1971,  however, 
the  US  District  Court  for  the  Eastern  District  of  Texas,  acting  on  a 
motion  for  preliminary  injunction  by  the  Texas  Committee  on  Natural 
Resources,  et  al . ,  halted  further  construction  on  the  project  until  an 
environmental  assessment  was  filed  with  the  President's  Council  on 
Environmental  Quality  (CEQ) . 

The  work  downstream  of  Cooper  Lake  which  had  been  completed  by 
that  time  included  the  construction  of  about  15  miles  of  reaiined  channel 
and  floodway  clearing  and  about  15  miles  of  agricultural  levee  improvement 
on  Cuthand  Creek  and  levee  work  and  about  1  mile  of  realined  channel  and 
floodwav  clearing  on  Brushy  Creek.  Approximately  46,000  feet  of  channel 
floodwav  clearing  was  accomplished  from  Cuthand  Creek  upstream  on  the 
Sulphur  River.  in  addition  to  clearing,  approximately  16,000  feet  of 
channel  excavation  was  halted.  Channel  work  on  Cuthand  Creek  and  Brushy 
Creek  had  been  completed  since  1959,  as  well  as  levee  work  related  to 
these  tributaries  and  the  North  Sulphur  River.  Approximately  5  miles  of 
levee  work  on  the  South  Sulphur  River  was  completed.  Up  to  the  time  of 
injunction,  levee  and  channel  work  upstream  of  the  reservoir  was  100 
percent  c.ompLete,  and  work  below  the  reservoir  was  approximately  50  per¬ 
cent  complete.  This  condition  is  referred  to  as  the  status  quo  and  is 
used  as  the  base  from  which  the  impacts  of  all  the  alternatives  were 
assessed.  Existing  levees  and  channels  constructed  by  the  Corps  will 
he  operated  and  maintained  bv  local  interests  in  accordance  with 
operating  agreements  in  effect. 

3.05  After  May  1971  Injunction.  Subsequent  to  the  court  action,  the 
t.orps  of  Engineers  requested  a  ruling  as  to  the  effects  of  the  injunction 
upon  planning,  real  estate  acquisition,  and  other  nonconstruction 
activities  associated  with  the  project.  These  functions  were  permitted 
by  the  court.  As  of  the  end  of  calendar  year  1978,  approximately  98 
percent  of  the  lands  in  the  reservoir  area  had  been  acquired  in  fee. 

Immediately  after  the  court  imposed  the  injunction  against  further 
construction,  the  Corps  began  to  evaluate  the  factors  relevant  to  the 
project  and  to  prepare  a  draft  F.IS.  The  draft  document  was  circulated 
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for  review  in  June  1976,  and  on  31  July  1976,  a  public  meeting  was  held 
to  further  examine  the  needs  and  desires  of  the  general  public.  Based 
on  the  oral  testimony  delivered  at  the  public  meeting  and  written  state¬ 
ments  on  the  draft  EIS,  a  decision  was  made  to  minimize  further  construc¬ 
tion  of  the  authorized  channel  and  to  follow  an  alternative  course  of 
action  involving  the  construction  of  a  reservoir,  downstream  levees,  and 
limited  channels  only.  This  alternative  plan  provided  essentially  the 
same  degree  of  benefit  while  foregoing  the  unnecessary  destruction  of 
aquatic  habitat.  This  plan  was  the  recommended  alternative  presented  in 
the  final  EIS  filed  with  CEQ  on  24  June  1977. 

3.06,  December  1978  Memorandum  Opinion.  In  November  of  1977,  the  Texas 
Committee  on  Natural  Resources,  ET  AL,  filed  a  trial  brief  in  United 
States  District  Court  challenging  the  sufficiency  of  the  final  EIS  for 
the  Cooper  Lake  and  Channels  project  filed  with  CEQ  on  24  June  1977. 

In  challenging  the  sufficiency  of  the  final  EIS,  plaintiffs  raised 
numerous  legal  and  factual  issues.  The  asserted  inadequacies  of  the  EIS 
included,  inter  alia: 

(1)  absence  of  state  agency  comments,  and  failure  to  address  those 
comments  that  were  made; 

(2)  failure  to  set  out,  concurrently  with  implementation  of  the 
project,  adequate  mitigation  measures  for  losses  of  fish  and  wildlife; 

(3)  failure  to  discuss  the  alternative  of  a  water  supply  project 
without  provision  for  flood  control; 

(4)  inadequate  explanation  of  nonstructural  flood  control  manage¬ 
ment  ; 

(5)  bias  in  presentation  of  cost-benefit  ratios  and  failure  to 
analyze  those  presented;  and 

(6)  lack  of  acequate  discussion  concerning  the  impacts  associated 
with  the  allegedly  likely  conversion  to  water  supply  storage  of  storage 
space  now  allocated  to  flood  control  purposes  in  Wright  Patman  Lake. 

On  December  8,  1978,  the  United  States  District  Court  for  the 
Eastern  District  of  Texas  issued  a  Memorandum  Opinion  in  this  case. 

The  court  permanently  enjoined  the  Corps  of  Engineers  from  con¬ 
tinuing  further  with  the  Cooper  Lake  and  Channels  project  until  a  new 
or  amended  EIS  is  filed  correcting  deficiencies  noted  in  the  Memorandum 
Opinion. 

These  deficiencies  are  the  first  five  listed.  The  court  ruled 
that  conversion  of  flood  control  storage  to  water  supply  storage  in 
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Etc  for  6  not  an  issue  which  had  to  be  included  in  the 

EIS  for  the  Cooper  Lake  and  Channels  project,  so  long  as  no  final 

ecision  has  been  made  on  the  conversion  and  that  it  is  not  an  imminent 
a.c  c  ion  • 


OBJECTIVES  OF  THE  SUPPLEMENTAL  ENVIRONMENTAL  IMPACT  STATEMENT  (EIS) 

3.07  Purpose.  The  purpose  of  this  supplemental  EIS  is  to  reevaluate 
and  modify  as  necessary  all  previously  considered  alternatives  for  the 
Cooper  Lake  and  Channels  project,  compare  these  alternatives  with 
additional  water  supply  only  and  comprehensive  nonstructural 
alternatives,  present  and  evaluate  recommended  fish  and  wildlife 
mitigative  measures,  present  additional  information  and  analysis  of 
the  costs  and  benefits  of  various  alternatives  identified,  address 
State  agency  comments  received  but  not  included  in  the  final  EIS,  and 
provide  opportunity  for  additional  Federal,  State,  and  local  agency 
comment,  as  well  as  comments  from  environmental  and  conservation  groups 
and  individuals  on  the  identified  alternatives.  This  supplemental  EIS 
also  updates  information  presented  in  the  final  EIS  to  respond  to  recent 
changes  in  environmental  legislation,  executive  policy,  and  regulations 
pertaining  to  implementation  of  the  National  Environmental  Policy  Act 
of  1969. 


3.08  Correction  of  Deficiencies  of  the  Final  EIS.  State  agency  comments 
(deficiency  (1))  received  informally  during  coordination  of  the  draft 
EIS  are  published  in  appendix  A  to  this  supplemental  EIS  along  with  the 
appropriate  Corps  response.  A  summary  of  the  State  comments  is  found  in 
section  VI.  The  State  agencies  have  been  provided  a  new  opportunity 
to  comment  on  the  recommended  plan  and  alternatives  through  coordination 
of  the  draft  supplemental  EIS.  Deficiency  (2)  is  addressed  by 
presentation  of  mitigation  requirements  for  alternatives  and  a  mitigation 
plan  for  the  recommended  plan  within  the  text  of  the  supplemental  EIS. 
Fish  and  wildlife  coordination  is  included  in  more  detail  in  appendix  B. 
Inadequacies  (3),  (4),  and  (5)  are  addressed  in  the  text  of  the 
supplemental  EIS  primarily  in  Section  III  -  Alternatives  and  Section  V  - 
Environmental  Effects.  Supporting  documentation  is  included  in 
appendixes  C,  D,  and  E.  An  index  is  provided  in  table  III-l. 

Information  and  analyses  in  the  final  EIS  filed  on  24  June  1977 
are  incorporated  by  reference  into  this  supplemental  EIS,  and  the  basic 
data  developed  for  analyzing  alternatives  and  environmental  impacts 
which  were  included  in  the  final  EIS  are  not  repeated  in  this 
supplemental  EIS. 

The  five  deficiencies  of  the  Cooper  Lake  and  Channels  final  EIS 
as  described  in  the  Memorandum  Opinion  dated  8  December  1978  all  relate 
either  directly  or  indirectly  to  plan  formulation  and  selection  of  the 
recommended  plan.  To  supplement  the  final  EIS  in  a  manner  that  would 
bring  it  in  full  compliance  with  the  National  Environmental  Policy  Act 
and  the  court  order  requires  a  reexamination  of  alternatives  previously 
formulated  and  considered,  development  of  alternatives  specifically 
required  by  the  court  order  (water  supply  without  flood  control  and 
comprehensive  nonstructural  flood  plain  management),  and  development  of 
alternatives  needed  to  adequately  address  any  concerns  that  may  have 
surfaced  during  the  reexamination  process.  These  alternatives 
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would  be  screened  down  to  a  final  array  and  ultimately  a  plan  would 
be  selected  for  recommendation.  The  process  just  described  is 
documented  in  detail  in  appendix  D.  Section  II  of  appendix  D  deals  with 
reexamination  of  the  without  project  condition  (status  quo)  and  twenty- 
two  alternative  plans  presented  in  the  final  EIS.  Data  on  these 
alternatives  remain  as  in  the  final  EIS  except  where  changes  have 
resulted  from  correcting  court-identified  deficiencies  and  other  minor 
discrepancies.  Development  of  the  alternatives  required  by  the  court, 
water  supply  and  nonstructural,  are  documented  in  sections  III  and  IV, 
respectively,  of  appendix  D.  Alternatives  addressing  concerns  which 
surfaced  during  reexamination  of  final  EIS  alternatives  are  developed  in 
section  V  of  appendix  D.  Section  VI  of  appendix  D  presents  the 
alternatives  selected  for  the  new  final  array  to  be  evaluated  in  this 
supplemental  EIS  and  describes  these  alternatives  in  detail.  It  also 
presents  fish  and  wildlife  compensation  requirements  for  each  of  these 
alternatives,  gives  evaluations  of  the  alternatives,  and  documents  the 
selection  of  the  supplemental  EIS  recommended  plan.  Through  this  point, 
all  analyses  and  data  are  shown  based  on  1974  conditions  of  development, 
flood  plain  modifications,  land  use,  and  prices.  This  is  to  retain 
general  comparability  with  alternatives  evaluated  in  the  final  EIS.  In 
section  VII  of  appendix  D,  the  supplemental  EIS  recommended  plan  is 
reevaluated  based  on  1980  conditions  and  prices,  including  the  Corps 
recommended  mitigation  plans. 

ALTERNATIVES  EVALUATED  IN  THE  FINAL  EIS 

3.09  General .  Nineteen  structural  and  three  nonstructural  alternatives 
were  considered  in  the  final  EIS.  These  alternatives  were  formulated  to 
fully  or  partially  respond  to  the  Congressionally  authorized  purposes  of 
the  Cooper  Lake  and  Channels  project.  Status  quo  was  listed  as  the 
twenty-third  alternative.  It  is  actually  the  without  project  condition 
against  which  all  alternative  plans  are  evaluated. 

The  23  alternatives  considered  in  the  final  EIS  were  evaluated  in 
a  Plan  Selection  Report  (General  Design  Memorandum  No.  2-B,  Revised, 
Supplement  No.  1)  approved  11  August  1977.  That  document  provides 
inform?1 '  ’  developed  specifically  for  the  final  EIS,  along  with 

additional  design,  economic,  social,  and  environmental  data  required  for 
plan  formulation  but  not  normally  included  in  an  EIS. 

3.10  Without  Project  Condition  (Status  Quo).  The  condition  of  the  flood 
plain,  including  completed  levee  and  channel  systems,  as  it  existed  in 
1974  was  considered  the  without  project  condition.  The  term  applied  to 
this  condition  in  the  final  EIS  was  "status  quo."  This  condition  was  an 
alternative  course  of  action,  as  well  as  the  basis  for  evaluating  all 
other  alternatives. 

The  completed  levee  and  channel  systems  in  the  without  project 
condition  include  old  levees  originally  constructed  by  individual  farmers 
or  groups  of  farmers,  larger  levee  systems  constructed  later  with 
authorization  from  State  legislation,  and  Federal  systems  completed 
subsequently  to  the  1955  authorization  of  Cooper  Lake  and  Channels. 


Completed  levee  systems  are  shown  with  the  final  EIS  recommended  plan 
on  plate  B.  Many  of  these  levees  have  fallen  to  various  stages  of 
ineffectiveness  due  in  part  to  large  floods  exceeding  design  without 
the  stage  lowering  effect  of  Cooper  Lake  and  lack  of  proper  maintenance. 
With  the  exception  of  1LS,  existing  levees  which  were  still  effective  to 
varying  degrees  would  become  totally  ineffective  over  time  without 
additional  flood  control  efforts  in  the  watershed.  The  underlying 
assumption  was  that  continued  frequent  floods  exceeding  levee  designs 
without  the  lake  would  eventually  cause  farmers  and  levee  districts  to 
discontinue  maintenance  of  the  levees.  This  assumption  is  supported  by 
the  fact  that  some  of  the  older  and  smaller  levees  have  already  been 
abandoned.  Existing  levees  being  operated  under  agreements  with  the 
Corps  will  be  maintained  in  accordance  with  those  agreements,  or  as 
subsequently  modified  by  both  parties. 

The  30-year  flood  plain  under  the  without  project  condition  includes 
58,000  acres  of  wooded  land,  12,300  acres  of  semiwooded  land,  18,900  acres 
of  cleared  land,  and  about  2,000  acres  of  levees  and  other  nonagricultural 
land.  Cleared  and  semiwooded  lands  were  used  predominately  as  pasture  to 
support  beef  cattle  production  and  dairy  operations.  Limited  timber 
cutting  was  reported  in  wooded  areas.  Wooded  areas  were  determined 
suitable  for  pasture  if  cleared  and  protected  from  floods.  No  land  use 
or  land  cover  changes  for  the  flood  plain  were  projected  under  the 
without  project  (status  quo)  condition,  even  though  levees  would  become 
less  effective. 

Based  on  1974  prices  and  conditions  and  27  years  of  flood  records, 
average  annual  agricultural  flood  damages  were  estimated  to  be  $970,000. 
Average  annual  nonagricultural  damages  (fences,  bridges,  levees,  etc.) 
were  estimated  to  be  $1,260,000  based  on  Corps  of  Engineers  damage  surveys 
on  the  floods  of  October  to  December  1971.  Under  without  project 
conditions,  inadequate  municipal  and  industrial  water  supplies  were 
projected  for  cities  and  urban  areas  served  by  the  entities  which  have 
contracted  for  water  storage  in  Cooper  Lake.  Although  there  is  demand, 
recreation  use  in  the  area  under  without  project  conditions  is  low 
because  of  private  ownership  of  lands  and  limited  access  to  streams. 

3.11  Structural  Alternatives.  Ten  structural  alternatives  were  evaluated 
in  the  final  EIS  which  were  considered  fully  responsive  to  the  authorized 
project  purposes  of  water  supply,  flood  control,  and  recreation.  Water 
quality  control  was  deleted  as  a  project  purpose  due  to  policy  changes 
regarding  dilution  of  pollutants  by  releases  from  reservoir  storage. 

Table  1  of  appendix  D  provides  economic  data  on  the  10  fully  responsive 
alternatives  shown  in  the  final  EIS.  These  data  were  extracted  from  the 
final  EIS,  Plan  Selection  Report,  and  supporting  documents.  Table  2  of 
appendix  D  provides  readily  quantifiable  environmental  data  on  the 
fully  responsive  alternatives  which  were  also  extracted  from  the  final 
EIS,  Plan  Selection  Report,  and  supporting  documents. 


Economic  differences  among  the  10  alternatives,  with  the  possible 
exception  of  the  Reservoir  and  Channel  alternative,  are  basically 
insignificant  when  considering  the  magnitude  of  the  numbers  and  the 
accepted  level  of  accuracy  of  these  estimates.  All  10  alternatives  are 
shown  to  be  justified  with  benefit-cost  ratios  of  1.4  or  1.5.  On  the 
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basis  of  net  benefits,  the  Reservoir  and  Channel  alternative  would  be 
favored  from  an  economic  standpoint,  even  though  its  benefit-cost  ratio 
is  slightly  lower  than  the  others.  However,  table  2  of  appendix  D 
shows  that  quantifiable  environmental  losses  of  the  Reservoir  and  Channel 
alternative  are  significantly  greater  than  those  of  the  nine  other 
alternatives.  This  is  primarily  due  to  the  extensive  channelization 
involved.  In  terms  of  absolute  quantifiable  terms,  the  Reservoir  and 
Levee  alternative  would  cause  fewer  environmental  related  losses  than 
any  of  the  others.  It  was  considered  the  best  of  the  fully  responsive 
alternatives  and  was  recommended  in  the  final  EIS. 

Nine  structural  alternatives  were  evaluated  in  the  final  EIS  which 
were  considered  partially  responsive  to  the  authorized  project  purposes 
of  flood  control,  water  supply,  and  recreation.  Table  3  of  appendix  D 
provides  economic  data  on  the  nine  partially  responsive  alternatives 
shown  in  the  final  EIS.  These  data  were  extracted  from  the  final  EIS, 
Plan  Selection  Report,  and  supporting  documents.  Table  4  of  appendix  D 
provides  readily  quantifiable  environmental  data  on  the  fully  responsive 
alternatives  which  were  extracted  from  the  final  EIS,  Plan  Selection 
Report,  and  supporting  documents. 

The  data  in  table  3  show  more  variance  in  benefit-cost  ratios  and 
net  benefits  for  the  partially  responsive  alternatives  than  table  1 
showed  for  the  fully  responsive  alternatives.  Even  with  $728,000  average 
annual  flood  control  benefits  added  to  the  Reservoir  and  Nonrestrictive 
Easement,  Reservoir  and  Restrictive  Easement,  and  Reservoir  and  Fee 
Purchase  alternatives  (see  note  1,  table  3),  they  remain  less  desirable 
from  an  economic  standpoint.  The  Channel  Only,  Levees  Only,  and  Channel 
and  Levees  alternatives  appear  the  most  desirable  economically,  but  they 
do  nothing  to  address  the  critical  water  supply  needs  and  the  demand  for 
recreational  opportunities  in  the  area.  Although  the  Reservoir  with 
Animal  Refuge  Mounds  alternative  is  justified  with  a  1.4  benefit-cost 
ratio  and  $1,175,100  net  benefits,  it  is  not  incrementally  justified  over 
the  Reservoir  Only  alternative.  The  Reservoir  and  Selective  Flood 
Proofing  by  Ring  Levees  alternative  would  be  incrementally  justified 
economically  over  the  Reservoir  Only  alternative,  but  it  would  cause 
significantly  greater  environmental  losses,  as  shown  in  table  4.  Also, 
Reservoir  Only  would  protect  only  3,200  acres  of  wooded  land  while 
Reservoir  and  Selective  Flood  Proofing  by  Ring  Levees  would  protect 
14,000  wooded  acres.  It  was  assumed  that  80  percent  of  protected  wooded 
lands  (mostly  bottomland  hardwoods)  would  be  cleared. 

Generally,  the  Reservoir  Only  alternative  would  cause  as  few  or 
fewer  environmental  losses  and  as  great  or  greater  environmental  benefits 
as  any  other  partially  responsive  alternative.  It  addresses  all  three 
project  purposes,  although  the  area  protected  from  30-year  level  floods 
is  less  than  under  the  authorized  plan.  It  is  economically  justified 
with  a  1.4  benefit-cost  ratio  and  $1,188,800  net  benefits.  For  these 
reasons,  Reservoir  Only  was  considered  the  best  of  the  partially 
responsive  alternatives. 

3.12  Nonstructural  Alternatives.  The  final  EIS  presents  general 
descriptions  and  impacts  of  four  categories  of  nonstructural  flood  damage 
reduction  measures.  These  are  flood  plain  regulation  (zoning),  flood 
plain  acquisition,  flood  insurance,  and  flood  warning  and  evacuation. 


Measures  in  the  categories  of  flood  plain  regulation,  flood  insurance, 
and  flood  warning  and  evacuation  were  dismissed  without  quantification 
and  detailed  consideration  of  costs,  benefits,  and  environmental  impacts. 
Under  the  flood  plain  acquisition  category,  three  measures  were 
quantified  and  evaluated  in  the  final  EIS  with  the  19  structural 
alternatives.  The  three  plans  discussed  involved  acquisition  of  89,200 
flood  plain  acres  by  fee  purchase,  restrictive  easement,  and 
nonrestrictive  easement.  They  are  covered  in  more  detail  in  the  final 
EIS  and  the  Plan  Selection  Report. 

Table  5  of  appendix  D  provides  economic  data  on  the  three 
nonstructural  plans  evaluated  in  the  final  EIS.  These  data  were 
extracted  from  the  final  EIS,  Plan  Selection  Report,  and  supporting 
documents.  Table  6  of  appendix  D  provides  readily  quantifiable  environ¬ 
mental  data  which  were  also  extracted  from  the  final  EIS,  Plan  Selection 
Report,  and  supporting  documents.  For  many  of  the  parameters  evaluated 
in  tables  5  and  6,  the  three  nonstructural  plans,  as  formulated,  provide 
no  significant  change  from  the  without  project  condition.  In'  those 
cases,  the  net  benefit  will  be  zero. 

3.13  Final  EIS  Recommended  Plan.  From  the  22  alternatives  and  the 
without  project  condition  (status  quo)  the  Reservoir  and  Levees  plan 
was  selected  and  displayed  as  the  final  EIS  recommended  plan.  The 
features  of  this  plan  are  shown  in  detail  on  plate  B.  Features  identified 
on  this  plate  as  completed  or  existing  are  part  of  the  without  project 
condition.  The  Reservoir  and  Levees  plan  consists  of  the  multiple- 
purpose  Cooper  Lake;  levee  4RSS  spur;  levee  4LSS  extension;  levee  3RS 
spur,  strengthening,  and  extension;  and  a  new  levee  4RS  channelization 
and  floodway  clearing  would  be  required  in  conjunction  with  levees  4LSS 
and  4RS. 

3.14  Final  EIS  Alternatives  Eliminated  from  Further  Consideration. 

After  reexamination  of  alternatives  formulated  and  considered  in  the 
final  EIS  and  supporting  documents,  the  Reservoir  and  Levees  plan  and  the 
Reservoir  Only  plan  were  selected  for  the  final  array  of  alternatives  to 
be  evaluated  in  the  supplemental  EIS.  These  two  plans  were  shown  to  be 
the  most  desirable,  respectively,  of  the  fully  responsive  and  partially 
responsive  plans  considered  previously  in  the  final  EIS.  None  of  the 
nonstructural  measures  described  in  the  final  EIS  were  carried  into  the 
final  array  of  the  supplemental  EIS  as  such.  This  was  because  the 
court  did  not  view  these  nonstructural  measures  as  true  alternative  plans 
but  only  as  measures  to  be  considered  in  the  formulation  of  a 
comprehensive  nonstructural  plan.  The  formulation  of  a  comprehensive 
nonstructural  plan  which  was  carried  into  the  final  array  is  described 

in  section  IV  of  appendix  D.  Measures  presented  in  the  final  EIS,  as 
well  as  additional  nonstructural  measures  applicable  to  the  Sulphur  River 
flood  plain,  were  reconsidered  in  the  formulation  of  the  comprehensive 
nonstructural  plan. 
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WATER  SUPPLY  WITHOUT  FLOOD  CONTROL 


3.15  Deficiency  Noted  in  Memorandum  Opinion.  One  deficiency  noted  by 
the  court  was  the  absence  of  consideration  in  the  final  EIS  of  an 
alternative  to  provide  water  supply  without  provisions  for  flood 
control.  The  National  Environmental  Policy  Act  of  1969  requires  that 
an  environmental  impact  statement  must  include  analyses  of  all  feasible 
alternatives  no  matter  whether  the  responsible  agency  has  the  authority 
to  implement  them.  The  court  therefore  rejected  arguments  that  a  water 
supply  alternative  should  not  have  been  evaluated  since  the  implemen¬ 
tation  of  such  a  plan  would  not  be  the  responsibility  of  the  Federal 
Government  under  existing  authorities.  Furthermore,  the  court  rejected 
arguments  that  the  Corps  had  previously  considered  a  water  supply  only 
alternative  and  that  pertinent  information  on  the  impacts  of  such  a 
plan  could  be  extracted  from  data  in  the  final  EIS  on  the  multiple- 
purpose  Reservoir  Only  plan.  Regulations  of  the  Council  on  Environmental 
Quality  (CEQ)  specify  that  an  environmental  impact  statement  must  be 
capable  of  being  understood  without  undue  cross  referencing.  Also, 

case  law  mandates  that  an  environmental  impact  statement  must  be 
comprehensible  to  nontechnical  minds.  The  operating  characteristics, 
and  consequently  the  impacts,  of  a  water  supply  lake  would  be  somewhat 
different  in  terms  of  pool  elevations  and  releases  than  those  of  a 
multiple-purpose  lake. 

The  court  recognized  that  water  supply  was  the  primary  concern  of 
local  interests  and  that  it  would  be  financially  advantageous  to  the 
local  sponsors  to  participate  in  a  multiple-purpose  project  rather  than 
to  construct  a  water  supply  project  totally  at  their  own  expense.  This 
does  not,  however,  relieve  the  Corps  from  considering  all  feasible 
alternatives,  including  a  water  supply  only  project. 

In  correcting  the  water  supply  only  alternative  deficiency,  a  water 
supply  needs  study  with  and  without  conservation  measures,  was  first 
prepared  for  the  Fort  Worth  District  by  the  Southwestern  Division  Office 
of  the  Corps  of  Engineers.  The  areas  studied  include  those  served  by  the 
entities  that  have  contracted  for  water  from  the  proposed  Cooper  Lake. 
These  are  the  North  Texas  Municipal  Water  District  (NTMWD) ;  the  city  of 
Irving;  and  the  Sulphur  River  Municipal  Water  District  (SRMWD)  which 
will  serve  the  cities  of  Commerce,  Cooper,  and  Sulphur  Springs  (see 
figure  1  of  appendix  D  for  map  of  study  area).  Potential  sources  of 
water  that  could  feasibly  supply  a  portion  or  all  of  the  identified 
needs  of  this  study  area  were  identified.  The  potential  sources 
identified  include  those  of  other  sources  such  as  existing  reservoirs, 
possible  new  reservoirs,  and  ground  water  sources.  The  water  supply 
needs  data  were  compared  with  the  potential  sources  and  a  set  of 
alternative  plans  to  satisfy  the  needs  was  developed.  Water  supply 
needs  are  summarized  in  section  II  of  this  supplemental  EIS  and  included 
in  more  detail  in  section  III  of  appendix  D. 

3.16  Measures  Evaluated.  Potential  sources  of  water  supply  to  meet  the 
needs  of  the  NTMWD,  the  city  of  Irving,  and  the  SRMWD  were  explored  using 
various  sources  of  information.  Previous  water  supply  studies  by  private 
consulting  firms  were  used  along  with  considering  supplies  that  might  be 
available  from  existing  reservoirs,  new  reservoir  sites,  and  ground  water 
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sources.  The  geographical  area  considered  was  the  lower  section  of 
the  Red  River  Basin,  the  Sulphur  River  watershed,  the  Cypress  Creek 
watershed,  the  Sabine  River  Basin,  and  the  upper  portion  of  the 
Trinity  River  Basin.  Potential  sources  for  each  of  the  river  basins 
are  discussed  in  section  III  of  appendix  D.  See  figure  2  of  appendix 
D  for  a  general  map  of  the  study  area  and  figure  3  of  appendix  D  for 
a  more  detailed  map  showing  specific  locations  of  the  potential 
surface  water  supply  sources  investigated.  Of  71  existing  or 
potential  surface  sources  investigated,  all  but  3  were  eliminated  due 
to  no  available  yield,  distance  from  the  local  sponsors,  or  no 
comparative  advantages  over  the  Cooper  Lake  site. 

Two  potential  sources  of  water  supply  in  the  Red  River  Basin 
were  considered  in  more  detail.  One  would  be  to  divert  water  from 
the  Red  River  below  Denison  Dam  (Lake  Texoma)  to  a  tributary  of  Lake 
Lavon  to  mix  the  water  with  Lake  Lavon  water.  This  would  produce 
water  that  would  meet  the  quality  requirements  of  the  Texas  Department 
of  Health  Resources  and  the  Environmental  Protection  Agency.  Another 
source  of  water  in  this  basin  would  be  from  a  proposed  reservoir  located 
on  Bois  d'Arc  Creek  at  approximately  river  mile  20.  It  is  called  New 
Bonham  to  distinguish  it  from  the  existing  Lake  Bonham  and  another 
proposed  reservoir  called  Bonham  Reservoir  that  has  been  studied  by  the 
Corps  of  Engineers.  The  Cooper  site  was  the  only  reservoir  source  in 
the  Sulphur  River  watershed  carried  into  more  detailed  analysis. 

Another  consideration  for  potential  water  supply  was  additional 
utilization  of  ground  water  sources.  At  the  request  of  the  Fort  Worth 
District,  a  study  was  prepared  bv  the  Texas  Department  of  Water  Resources 
(TDWR)  on  tiie  availability  and  use  of  ground  water  supplies  in  the  studv 
area.  This  studv,  Cround-Water  Resources  of  the  Cooper  Lake  and  Channels 
Project  Area,  is  now  published  as  exhibit  3  of  appendix  D.  TDWR  identified 
two  major  aquifers  in  the  studv  area;  the  Trinity  group  and  the  Carrizo- 
Wilcox.  Minor  aquifers  identified  in  the  studv  area  are  the  Woodbine 
and  tiie  Naeotooh.  These  aquifers  could  not  provide  a  long  range 
dependable  water  supply  of  adequate  quality.  There  would  be  problems  with 
extreme  pumping  lifts,  water  level  declines,  saline  water  encroachment, 
and  undesirable  concent  rat  ions  of  iron  and  fluoride.  Tiie  rural  areas 
will  continue  to  depend  on  ground  water  as  a  source  of  water  supplv,  but 
according  to  TDWR  it  is  not  a  dependable  long  range  source  for  more 
populated  areas. 


Return  flows  were  also  considered  as  a  possible  source  of  water 
supplv.  Tliev  generally  equal  about  60  percent  of  the  average  water  usage. 
The  effluents  are  currently  discharged  into  rivers  and  streams  where  they 
are  eventually  purified  through  natural  processes.  These  flows  contribute 
to  reservoir  inflows  and  are  therefore  accounted  for  in  the  dependable 
viold  of  the  reservoirs  being  considered.  Return  flows  could  not  be  used 
directlv  for  general  municipal  and  industrial  uses  unless  the  effluents 
were  treated  to  drinking  water  standards.  This  would  require  a  high 
standard  of  treatment  which  would  be  quite  costly.  There  also  could  be 
considerable  social  concern  over  direct  utilization  of  effluents. 
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3.17  Alternatives  Evaluated.  From  the  initial  measures  considered,  a 
list  of  the  most  promising  water  supply  measures  for  the  study  area  was 
developed.  The  three  most  likely  available  sources  found  were  diversion 
of  water  from  the  Red  River  below  Lake  Texoma,  New  Bonham  Lake,  and  a 
lake  at  the  Cooper  site  (see  Figure  4  of  Appendix  D).  Alternative  plans 
for  water  supply  were  then  formulated  through  various  combinations  of 
the  most  promising  measures  to  develop  a  total  of  109  mgd.  In  order  for 
the  costs  of  the  water  supply  alternatives  to  be  comparable,  pipeline 
costs  were  included.  These  costs,  where  applicable,  were  for 
appropriate  pipelines  to  Lake  Lavon  for  supply  to  the  NTMVJD  and  the  city 
of  Irving,  and  to  the  Cooper  area  for  supply  to  the  SRMWD.  Pipeline  and 
pumping  costs  were  estimated  with  the  assistance  of  a  command-oriented 
computer  program  (MAPS)  developed  by  the  Waterways  Experiment  Station 
for  use  in  design  and  evaluation  of  water  and  wastewater  plans. 

From  the  three  most  promising  surface  supply  sources  described,  six 
alternative  plans  were  formulated  to  provide  a  total  dependable  yield  of 
109  mgd  and  deliver  the  water  to  the  general  vicinity  of  need  in 
accordance  with  the  water  supply  needs  study.  Plan  No.  1  consists  of 
obtaining  49  mgd  from  the  Red  River  in  1990  and  62  mgd  from  New  Bonham 
in  2000  and  diverting  the  water  into  the  Lake  Lavon  watershed  allowing 
approximately  10  percent  for  transmission  losses  through  the  tributaries 
of  Lake  Lavon.  Water  for  the  member  cities  in  the  Sulphur  River 
Municipal  Water  District  would  be  provided  by  a  small  water  supply  lake 
with  a  yield  of  10  mgd  at  the  Cooper  Lake  site  in  1990.  Several  of  the 
other  plans  utilize  the  same  supply  sources  but  they  would  be  built  in 
different  years. 

Plan  No.  2  involves  New  Bonham  Lake  being  constructed  first  along 
with  the  10  mgd  yield  Cooper  Lake.  The  diversion  from  the  Red  River 
would  be  constructed  in  2010.  Plan  No.  3  would  be  to  construct  a  lake 
at  the  Cooper  site  in  two  stages  with  60  mgd  available  in  1990  and  the 
remaining  49  mgd  available  in  2010.  Plan  No.  4  would  be  to  construct 
Cooper  Lake  to  provide  the  full  109  mgd  in  1990.  Plan  No.  5  which  is 
somewhat  different  from  the  previous  ones,  involves  obtaining  49  mgd 
from  the  Red  River  in  1990,  62  mgd  from  New  Bonham  Lake  in  2000,  and  10 

mgd  from  Cooper  Lake  in  2020.  The  city  of  Cooper  would  continue  to 

obtain  their  supply  from  Sulphur  Springs  Lake  until  the  time  that  the 
lake  at  the  Cooper  site  is  built.  Plan  No.  6  involves  constructing  New 

Bonham  Lake  in  1990  and  diverting  water  from  the  Red  River  in  2010.  In 

this  plan,  the  city  of  Cooper  would  obtain  water  from  New  Bonham  Lake 
until  2020  when  a  10  mgd  yield  Cooper  Lake  would  be  built.  Table  111-2 
shows  at  a  glance  each  feature  of  the  six  alternative  water  supply 
plans,  the  yield  each  would  provide,  and  the  year  required.  Table  1 1 1  —  3 
provides  average  annual  costs,  by  feature,  of  the  six  alternative 
plans. 

3.  18  Selection  of  Best  Water  Supply  Alternative.  Primary  concerns  in 
selecting  the  most  likely  water  supply  only  alternative  were  costs, 
environmental  impacts,  and  imp  lementab i  li ty.  Centralized  environmental 
impacts  were  considered  to  be  generally  more  desirable  than  dispersed 
impacts  of  similar  total  magnitude.  The  most  likely  Water  Supply  Only 
alternative  is  Plan  No.  4  which  is  the  109-mgd  Cooper  Lake.  The  total 
average  annual  cost  of  this  plan  is  $4,093,900  which  makes  it  the  second 
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least  expensive  of  the  six  plans  since  Plan  No.  5  has  a  total  average 
annual  cost  of  $3,956,100.  Plan  No.  5  was  rejected  for  two  major 
reasons.  First,  the  plan  requires  that  the  city  of  Cooper  rely  on  Lake 
Sulphur  Springs  to  meet  its  needs  until  the  year  2020.  Although  the 
Corps  of  Engineers  needs  study  indicates  viability  for  such  an 
arrangement,  city  officials  of  both  Cooper  and  Sulphur  Springs  have 
emphasized  that  the  existing  service  was  intended  to  last  only  until  a 
more  dependable  source  of  water  is  developed.  The  existing  pipeline  and 
pumping  facilities  were  designed  to  be  temporary  and  do  not  have  the 
capacity  of  meeting  future  peak  demands  in  Cooper.  Secondly,  Plan  No.  5 
was  rejected  also  for  dispersed  environmental  impacts.  With  Plan  No.  5, 
as  well  as  with  the  more  expensive  Plans  1,  2,  and  6,  adverse 
environmental  impacts  will  occur  at  Cooper  Lake,  New  Bonham  Lake,  and 
the  Red  River  diversion  whereas  with  Plan  No.  4  the  disruption  of  a 
similar  total  number  of  acres  will  occur  only  at  the  Cooper  Lake  site. 

The  environmental  impacts  of  a  staged  lake  (Plan  No.  3)  would  be 
somewhat  more  acceptable  than  those  of  a  lake  initially  constructed  and 
filled  to  its  ultimate  size.  The  staged  lake  was  shown  to  be  more 
expensive,  however,  due  to  redundancies  in  design  and  construction 
requirements.  Also,  the  full  recreation  potential  of  a  staged  project 
would  be  delayed. 

Table  1 1 1— 4  gives  pertinent  data  and  Table  1 1 1—  5  presents  a 
detailed  breakdown  of  the  1974  cost  of  the  109  mgd  Cooper  Lake  designed 
to  provide  water  supply  without  flood  control.  Pipelines  and  pumping 
costs  will  be  omitted  from  this  point  on  since  this  plan  will  be  further 
evaluated  with  multiple-purpose  lakes  at  the  Cooper  site. 

3.19  Water  Supply  Only  Alternative  with  Recreation.  Recognizing  that 
any  public  body  of  water  will  attract  recreation  visitors,  the  Water 
Supply  Only  alternative  will  include  minimum  facilities  to 

provide  for  the  health  and  safety  of  these  visitors.  This  is  consistant 
with  recognized  health  and  safety  standards  and  generally  with  the 
practice  of  non-Federal  water  supply  developers  in  the  State  of  Texas. 
These  facilities  would  consist  of  guardrails,  turnarounds,  and  frame 
toilets  at  five  locations  on  existing  road  ends  and  guardrails  and 
turnarounds  at  five  other  locations  on  existing  road  ends.  The  1974 
cost  of  these  facilities  is  $780,000.  Additionally,  the  public  would 
have  access  to  two  boat  ramps  which  would  be  provided  primarily  for 
proper  management  of  project  lands  and  waters.  The  estimated  1974  cost 
of  these  boat  ramps  is  $82,000. 

These  costs  are  included  in  the  best  Water  Supply  Only  alternative 
evaluated  in  the  supplemental  EIS. 

COMPREHENSIVE  NONSTRUCTURAL  FLOOD  PLAIN  MANAGEMENT  ALTERNATIVE 

3.20  Deficiency  Noted  in  the  Memorandum  Opinion.  The  basic  deficiency 
with  respect  to  non-struc tural  planning  was  that  no  credible  attempt  was 
displayed  in  the  final  EIS  to  develop  a  comprehensive,  imp lementab le 
flood  plain  management  plan.  Four  measures  or  methods  of  nonstructural 
flood  damage  prevention  were  discussed,  and  three  variations  of  flood 
plain  acquisition  were  displayed  in  the  final  EIS  as  alternatives. 
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TABLE  I I I- 4 


PERTINENT  DATA 

Cooper  Lake  —  109  mgd  Water  Supply  Only 


Location:  River  mile  23.2  of  the  South  Sulphur  River 

Purposes:  Water  supply  with  minir  m  recreation  facilities  for  health 
and  safety 

Drainage  Area:  476  square  miles 

Type  of  Dam:  Earthfill 

Spillway:  275  feet  concrete  service  spillway  with  crest  of  uncontrolled 
ogee  at  elevation  440.0  feet.  4,200  feet  uncontrolled  emer¬ 
gency  spillway  with  crest  at  elevation  449.8  feet 

Outlet  Works:  5  feet  diameter  gated  conduit  with  intake  invert  at 
elevation  410.0  feet 


R  ;servoir : 


I  iature 

Elevation 
(ft  msl) 

Surface 

Area 

(acres) 

Pool 

Capacity 

(acre-feet) 

Total 

Capacity 

(acre-feet) 

Spillway 

Discharge 

(cfs) 

Top  Of  dam 

459.8 

— 

— 

— 

— 

Maximum  design 
water  surface 

454.3 

27,494 

231,936 

646,224 

157,000 

Guide  taking 
line 

445.0 

22,075 

104,288 

414,288 

— 

Water  supply 
pool 

440.0 

19,305 

273,000 

310,000 

— 

Sediment  pool 

415.5 

5,084 

37,000 

37,000 

— 

Stream  bed 

386.0 

0- 

0 

0 

— 

Reservoir  Yield 

:  109  mgd 

(169  cfs) 

TABLE  III-5 


FIRST  COST,  INVESTMENT,  AND  ANNUAL  0M&R 
Cooper  Lake  -  109  mgd  Water  Supply  Only 

(1000* s  of  dollars;  1974  price  level) 

Account 

Number 

Item 

01 

Lands  and  damages 

02 

Relocation 

03 

Reservoir 

04 

Dam 

08 

Roads 

11 

Levees 

14 

Health  and  Safety  Facilities 

19 

Buildings,  grounds  and  utilities 

20 

Permanent  operating  equipment 

: abtotal 

Engineering 

and  Design 

Supervision 

and  Administration 

Total  First 

Cost 

Interest  During  Construction  (4  years  at  3-1/4%) 

Total  Investment 

Annual  Operation,  Maintenance,  and  Replacements 


Cost 
$  9,215 
2,440 
2,329 

30,797 

512 

245 

780 

194 

192 

$46,704 

3,561 

3,036 

$53,301 

3,465 

$56,766 

$  183.2 
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These  flood  plain  acquisition  measures  were  also  displayed  in 
combination  with  a  reservoir  in  the  final  EIS.  The  Court  noted  also 
that  full  benefit/cost  information  on  nonstructural  alternatives  was 
lacking  in  the  final  EIS.  This  information  is  now  included  in  section  I 
of  appendix  C  for  the  final  EIS  nonstructural  alternatives,  which  have 
now  been  reformulated  into  an  integrated  plan  along  with  other  measures 
for  flood  plain  management. 

3.21  Development  of  a  Comprehensive  Nonstructural  Flood  Damage 
Reduction  Plan.  None  of  the  nonstructural  measures  discussed  in  the 
final  EIS  can  individually  economically  reduce  flood  damages  in  the 
Sulphur  River  flood  plain.  Rather,  the  nonstructural  measures  must  be 
integrated  to  provide  a  viable  plan.  Existing  land  use  of  the  Sulphur 
River  flood  plain  is  predominantly  agricultural  with  practically  no 
additional  structural  development  forecast  for  the  foreseeable  future, 
and  since  damages  to  existing  structures  or  facilities  within  the  flood 
plain  constitute  only  a  portion  of  the  existing  average  annual  damages, 
any  approach  to  comprehensive  nonstructural  flood  plain  management  for 
the  entire  30-year  flood  plain  as  a  viable  alternative  must  be  based 
primarily  on  implementing  those  societal  preferences  for  restoring  and 
preserving  natural  and  beneficial  flood  plain  values.  These  preferences 
are  expressed  as  concepts  in  the  Water  Resources  Development  Act  of 
1974,  Executive  Order  11988  on  Flood  Plain  Management,  Water 
Resources  Council's  Unified  National  Program  for  Flood  Plain  Management 
(1976),  the  National  Flood  Insurance  Act  of  1968,  the  Flood  Disaster 
Protection  Act  of  1973,  Principles  and  Standards  for  Water  Resource 
Development  Planning  (1973),  the  President's  Water  Policy  Initiatives  of 
July  12,  1978,  and  Corps  implementing  policy  and  regulations.  The  Clean 
Water  Act,  Executive  Order  11990,  and  the  Chief  of  Engineers  Wetland 
Policy  also  relate  to  the  current  societal  preferences  for  restoring  or 
preserving  natural  and  beneficial  flood  plain  values. 

In  order  to  manage  the  lands  within  the  Sulphur  River  flood  plain 
to  reduce  existing  flood  damages  or  accommodate  flooding,  three 
approaches  may  be  taken.  One  of  these  involves  changing  the  land 
utilization  of  part  or  all  of  the  cleared,  semiwooded,  and  wooded 
bottomland  to  a  land  use  subject  to  less  economic  damage  from  flooding. 
Such  a  land  use  could  be  converted  to  agricultural  products  more 
compatible  with  the  flood  hazard  and/or  to  a  recreational  use  such  as 
leasing  for  hunting  or  fishing.  The  second  approach  would  be  to 
floodproof  to  some  degree  existing  fences,  levees,  roads,  bridges,  and 
houses.  A  third  approach  involves  combining  land  use  changes  and 
floodproofing  measures  into  an  aggregate  plan  that  considers  societal 
preferences  as  well  as  reduces  flood  damage. 

The  Fort  Worth  District  was  aided  in  the  development  of  a 
Comprehensive  Nonstructural  Flood  Damage  Reduction  plan  by  the 
consulting  firm  of  Sheaffer  and  Roland,  Inc.  The  firm,  in  conjunction 
with  district  personnel,  applied  a  multi-disciplinary  approach  to 
developing  the  concepts  for  a  nonstructural  plan.  The  concepts  were 
then  carried  forth  by  the  Fort  Worth  District. 

Recognizing  the  status  quo  condition  of  the  Sulphur  River  flood 
plain,  and  the  future  projected  for  that  flood  plain  in  the  1977 
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Alternative  Plan  Studies  utilized  for  the  final  EIS,  one  best 
Comprehensive  Nonstructural  Flood  Damage  Reduction  plan  was  formulated 
from  measures  considered  in  the  final  ETS  and  new  measures  considered  in 
developing  the  supplemental  EIS.  A  detailed  discussion  of  formulation 
of  the  Comprehensive  Nonstructural  plan  is  found  in  section  IV  of 
appendix  D. 

3.22  Selection  of  Best  Nonstructural  Alternative.  The  Comprehensive 
Nonstructural  Flood  Damage  Reduction  plan  is  basically  a  voluntary  land 
use  plan  which  suggests  uses  for  flood  plain  lands  compatible  with  the 
flood  hazard.  Implementation  of  the  plan  would  be  left  uo  to  individual 
landowners,  but  encouragement  to  participate  would  come  through  public 
awareness  and  technical  assistance.  Moreover,  an  incrementally 
/justified  recreation  plan  was  formulated  to  function  in  concert  with  the 
flood  damage  reduction  aspects  of  the  Nonstructural  Flood  Damage 
Reduction  plan. 

The  plan  accomplishes  flood  damage  reduction  primarily  by  reducing 
expenditures  for  damages  to  fences  and  for  supplemental  feeding  of 
cattle  due  to  lost  grazing  time  during  and  after  flooding.  To  a  lesser 
extent,  expenditures  related  to  flood  damaged  structures  are  also 
reduced.  The  nonstructural  measures  recommended  to  achieve  flood 
damage  reduction  include  dividing  the  flood  plain  into  zones, 
restricting  future  structural  development,  maintaining  certain  existing 
levees,  technical  assistance,  and  floodproofing  residential  structures. 

The  key  factor  of  the  nonstructural  plan  with  regard  to  flood 
damage  reduction  is  the  division  of  the  flood  plain  into  voluntary  land 
use  zones  which  will  promote  uses  compatible  with  the  flood  hazard. 

These  zones  are  on  3-vear  frequency  flood  plains  containing  66,200  acres 
which  should  remain  in  wildlife  habitat,  or  gradually  revert  to  habitat 
where  grazing  uses  are  occurring  in  the  status  quo  condition.  Selective 
timber  harvest  is  also  a  suggested  compatible  use.  About  24,200  acres 
of  this  land  in  a  corridor  along  the  river  is  suggested  for  public 
recreation  uses.  The  second  zone  is  designated  a  cultivated  zone  which 
extends  between  the  3-year  and  30-vear  flood  plain.  Within  this  zone, 
cultivation  of  row  crops,  as  well  as  uses  for  grazing,  habitat,  and 
selective  timber  harvest,  would  be  suggested.  Above  the  30-year  flood 
plain  and  along  the  sloping  valley  adjoining  the  Sulphur  River,  grazing 
uses  are  suggested  so  that  soil  erosion  is  minimized.  Figures  6  and  7 
of  appendix  D  illustrate  the  zoning  concept. 

Other  measures  incorporated  into  the  comprehensive  plan  are:  (1)  all 
counties  would  enroll  in  the  National  Flood  Insurance  Program  and  zone 
the  flood  plain  to  prevent  new  structures  unless  they  are  floodproofed 
to  the  100-year  elevation;  (2)  Levees  5RSS  and  IRS  would  be  maintained 
to  provide  at  least  a  3-vear  frequency  protection  to  developed 
agricultural  land;  (3)  two  houses  on  State  Highway  37  would  be 
floodproofed  to  the  100-year  elevation;  (4)  damageable  farm  equipment 
should  be  moved  to  areas  outside  the  flood  plain  for  storage  when  not  in 
use;  and  (5)  technical  assistance  to  implement  the  zoning  plan  would  be 
made  available  through  the  Soil  Conservation  Service,  Texas  A&M 
Agricultural  Extension  Service,  and  the  Corps  of  Engineers. 


The  recreation  feature  of  the  plan  consists  of  public  acquisition 
of  a  24,200  acre  corridor  within  the  3-year  flood  plain  and  along  the 
South  Sulphur  and  Sulphur  Rivers.  Nine  parks  within  this  corridor  would 
be  developed  to  provide  access  and  facilities  for  public  use. 

An  analysis  was  also  made  of  combining  the  best  Comprenenoive 
Nonstructural  plan,  including  the  recreation  corridor  concept,  with  the 
water  supply  only  Cooper  Lake  in  order  to  develop  a  primarily 
nonstructural  plan  which  could  also  meet  the  water  supply  needs  of  the 
study  area.  This  analysis  is  presented  in  section  IV  of  appendix  D. 

This  plan  was  not  carried  into  the  final  array,  however,  due  to  the  need 
for  different  entities  to  implement  various  parts  of  a  combined  plan 
under  current  known  authorities.  In  other  words,  the  Nonstructural 
plan  would  require  implementation  by  landowners,  counties  downstream,  or 
levee  districts,  and  the  Water  Supply  Only  project  by  the  local  water 
supply  sponsors.  While  these  two  plans  could  be  considered  together, 
they  are  really  two  separate  plans  which  complement  each  other.  Neither 
is  fully  implementable  under  current  Corps  authorities. 

STRUCTURAL  MULTIPURPOSE  ALTERNATIVES 

3.23  Alternatives  from  Final  EIS.  Based  on  analysis  summarized  in 
paragraphs  3.09-3.14  and  included  in  detail  in  appendix  D>  the  Reservoir 
and  Levees  alternative  was  determined  to  be  the  best  fully  responsive 
structural  plan  to  authorized  purposes,  and  the  Reservoir  Only  plan  was 
the  best  partially  responsive  structural  plan.  A  reanalysis  of  the 
remaining  downstream  levee  work  proposed  in  the  Reservoir  and  Levees 
plan  (olate  B)  was  then  conducted  to  determine  if  there  were  other 
feasible  structural  alternatives  which  could  reduce  environmental 
impacts,  particularly  on  wooded  areas,  and  consequently  mitigation 
requirements,  while  still  retaining  most  flood  control  benefits  of  the 
alternative.  Reduction  of  sediment  transport  downstream  was  also  a 
considerate  on. 

3. 24  Additional  Structural  Multipurpose  Alternatives  Considered. 

Section  V  of  Appendix  D  contains  detailed  ^st  information  and  analysis 
of  three  modifications  to  the  Reservoir  u. uevees  plan.  One  of  these 
was  a  Reservoir  and  Levees  plan  with  designed  stable  channels  rather 
than  self-eroding  12-foot  pilot  channels.  This  would  improve  esthetics 
of  the  downstream  area,  and  prevent  unnecessary  sediment  transport  to 
Wright  Patman  Lake  which  would  occur  with  eroding  channels.  The  second 
alternative  was  a  Reservoir  and  Levees  plan  with  levees  realigned  to 
eliminate  the  need  for  new  channels.  The  principal  benefit  of  the 
modification  would  be  the  elimination  of  stream  impacts  by  downstream 
works.  This  modification  would  protect  about  the  same  acreage  as  the 
Reservoir  and  Levees  plan.  A  third  modification  was  to  construct  a 
reservoir  and  strengthen  Levee  3RS,  which  is  an  existing  levee.  Levee 
4LSS  and  4RS ,  shown  on  plate  B,  would  not  be  constructed  as  they  are  new 
levees. 

Each  of  the  modifications  to  the  Reservoir  and  Levees  plan 
adequately  address  concerns  over  erosion  and  subsequent  cedimentation 
problems  resulting  from  self  enlargement  of  the  required  channels.  The 
problems  would  be  solved  either  by  designing  the  required  channels  to  be 
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stable,  realigning  levees  4LSS  and  4RS  to  eliminate  the  need  for 
channelization,  or  including  only  levee  3RS  which  requires  no 
channelization.  Conversely,  induced  clearing  of  bottomland  hardwoods 
and  wetlands  persists  with  each  of  the  three  alternatives.  Two  of  the 
alternatives  would  provide  30-year  protection  to  practically  the  same 
wooded  acreages  as  would  the  Reservoir  and  Levees  plan.  Although  the 
third  alternative  would  protect  fewer  wooded  acres,  protection  afforded 
to  cleared  and  semicleared  lands  would  also  be  significantly  reduced. 
None  of  the  three  structural  multiple-purpose  alternatives  described 
were  considered  in  the  final  array  presented  in  this  supplemental  EIS. 
These  alternatives  were  dropped  early  for  a  composite  of  reasons 
involving  the  degree  of  incremental  economic  justification  and 
environmental  impacts  which  resulted  in  no  significant  advantages  over 
the  Reservoir  Only  plan  and  the  Reservoir  and  Levees  plan,  both  of  which 
were  considered  in  the  final  array. 

FINAL  ARRAY  OF  ALTERNATIVES  -  SUPPLEMENTAL  EIS 

3.25  Selection  of  Final  Array.  From  the  22  alternatives  considered  in 
the  final  EIS,  water  supply  only  alternatives  without  flood  control, 
non-struc. tural  measures  and  alternatives,  and  modifications  to  the 
Reservoir  and  Levees  plan  discussed  in  appendix  D,  an  array  of  four 
alternatives  was  established  for  evaluation  and  selection  of  the  best 
overall  plan.  These  alternatives  are  the  best  fully  responsive  and  the 
best  partially  responsive  structural  multiple-purpose  alternatives  from 
the  final  EIS  (Reservoir  and  Levees,  Reservoir  Only),  the  best  Water 
Supply  Only  alternative  (Cooper  Lake  without  flood  control),  and  the 
Comprehensive  Nonstructural  plan.  The  No  Action  alternative  is  also 
displayed. 

3.26  Reservoir  and  Levees.  The  Reservoir  and  Levees  plan  recommended 
in  the  final  EIS  is  reevaluated  in  this  supplement.  A  brief  plan 
description  is  included  in  table  111-6,  and  a  more  detailed  description 
and  analysis  is  found  in  section  VI  of  appendix  D.  Minor  changes  in 
detailed  cost  estimates  in  the  final  EIS  have  been  made  for  this  plan 
and  are  detailed  in  appendix  D.  The  USFWS  has  provided  new  data 
relating  to  fish  and  wildlife  benef i ts/ losses ,  and  water  supply  benefits 
have  also  been  revised  from  data  presented  in  the  final  EIS  to  reflect  a 
more  accurate  estimate  of  water  supply  costs  to  local  sponsors. 

3.27  Reservoir  Only.  The  Reservoir  Only  alternative  is  also 
reevaluated  in  this  supplement.  This  plan  partially  meets  all  four 
project  purposes,  but  does  not  fulfill  the  flood  control  purpose  as  well 
as  the  Reservoir  and  Levees  plan.  It  is  reevaluated  due  to  its 
potential  to  reduce  downstream  environmental  impacts  significantly  over 
the  Reservoir  and  Levees  plan.  The  minor  changes  in  detailed  costs, 
fish  and  wildlife  benef its/ losses ,  and  water  supply  benefits  displayed 
in  appendix  D  also  apply  to  this  plan. 

3.28  Water  Supply  Only.  This  alternative  is  the  most  likely 
non-Federal  single  purpose  water  supply  source  to  meet  identified  needs 
for  water  supply  in  the  service  area.  A  brief  description  is  presented 
in  table  1 1 1  —  6  and  a  more  detailed  description  is  included  in  paragraph 
3.18.  Recognizing  that  a  body  of  water  will  attract  recreational  use, 
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LOSSES  (DEGRADED  OR  LOST) 

TERRESTRIAL  HABITAT  (ACRES)  34,965  25,405  21,3*5  2, *00 

STREAM  MAMTAT  (MILES)  37  21  21  0 


costs  for  anticipated  minimum  development  for  health  and  safety,  and 
boat  ramp  access  are  added  to  this  plan,  and  estimated  benefits  for 
anticipated  recreational  use  are  claimed.  This  plan  partially  meets 
three  project  purposes. 

3.29  Comprehensive  Nons true tural ■  The  best  Comprehensive 
Nonstructural  Flood  Plain  Management  plan  has  been  summarized  in 
paragraph  3.22.  Recreation  development  and  acquisition  of  a  corridor  is 
incrementally  justified  based  on  estimates  of  recreational  use,  and 
these  features  are  included  in  the  plan.  A  local  sponsor  would  be 
required,  and  the  Texas  Parks  and  Wildlife  Department,  by  phone  contact 
with  staff,  indicates  no  interest  in  such  development.  The  recreation 
concept  is  retained  for  plan  evaluation,  however. 

3.30  No  Action  Alternative.  This  is  the  projected  future  condition 
without  any  of  the  four  plans.  It  has  been  described  in  paragraph 
3.10. 

EVALUATION  OF  ALTERNATIVES 

3.31  Benefit-Cost  Analysis.  A  detailed  analysis  of  methodology  for 
each  benefit  category  claimed  for  the  four  alternatives  included  in  the 
final  array  is  found  in  section  II  of  appendix  C.  Detailed  cost 
estimates  for  each  alternative  are  found  in  appendix  D.  A  summary  of 
all  quantifiable  benefits  and  costs  is  displayed  in  table  III-6. 

Tables  III-7  and  III-8  include  an  assumed  analysis  of  benefits  relating 
to  recreation  and  fish  and  wildlife  utilizing  values  from  Principles  and 
Standards ,  and  claiming  the  lowest  benefit  within  the  range  provided  for 
lake  recreation  and  the  highest  for  fish  and  wildlife  losses.  This  is 
displayed  for  comparative  purposes  only  in  response  to  the  Memorandum 
Opinion. 

The  benefit/cost  analysis  yields  two  parameters  for  economic 
evaluation  of  alternatives;  the  benefit/cost  ratio  and  net  benefits. 

The  benefit/cost  ratio  is  a  measure  of  rate  of  return  on  the  total 
investment  and  should  exceed  unity  for  an  investment  to  be  economically 
justified.  Net  benefits  give  the  difference  between  average  annual 
costs  and  benefits  and  should  be  maximized  for  economic  optimization  of 
scale  of  a  project.  From  table  III-6  it  can  be  noted  that  although  all 
four  alternatives  are  economically  justifed,  both  the  benefit/cost  ratio 
(i.e.  rate  of  return)  and  net  benefits  are  maximized  with  the  Reservoir 
Only  plan.  This  plan  would  clearly  be  the  preferred  alternative  from  an 
economic  standpoint. 

3.32  Environmental  Impacts.  Impacts,  direct  and  indirect,  of  the  four 
plans  on  significant  environmental  resources  are  described  in  section  V 
of  this  supplemental  EIS,  and  displayed  comparatively  in  table  v-1. 
Quantifiable  and  partially  quantifiable  impacts  from  Section  V  are 
summarized  in  table  m-6.  The  Reservoir  and  Levees  plan  provides 
30-year  flood  protection  to  24,300  acres  of  agricultural  land  along  the 
South  Sulphur  and  Sulphur  Rivers;  273,000  acre-feet  of  water  supply 
storage  in  Cooper  Lake  and  the  potential  for  an  additional  120,000 
acre-feet  of  water  supply  storage  in  Wright  Patman  Lake  for  municipal 
and  industrial  water  supply;  933,200  recreation  days  of  various 


,  RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
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Assumes  no  mitigation  for  net  fish  and  wildlife  losses.  High  range  values  (9 . 00/manday)  are  assumed 
sport  hunting  and  stream  fishing  losses.  Low  range  values  ($0. 75/manday)  are  assumed  for  general  recreation 
and  lake  fishing.  Display  is  for  comparative  purposes  only. 


recreation  opportunities  per  year;  and  about  10,000  acres  of  perimeter 
project  lands  to  be  managed  for  fish,  wildlife,  recreation,  and  flood 
storage  purposes.  Adverse  impacts  include  inundation  of  19,305  acres 
and  21  miles  of  stream;  levee  and  channel  construction  on  approximately 
800  acres;  induced  clearing  of  12,820  acres  of  wooded  and  semiwooded 
lands,  7,600  acres  of  which  are  considered  to  be  wetlands;  temporary 
air,  noise,  and  water  pollution  during  construction;  periodic  inundation 
or  part  of  3,435  acres  in  the  flood  control  pool;  and  realignment 
of  16  miles  of  river  with  channel  construction.  To  compensate  for  fish 
and  wildlife  habitat  losses  would  require  acquisition  and  management  of 
48,600  acres  of  primarily  wooded  land  and  development  of  perimeter  lands 
at  an  average  annual  cost  of  $724,100.  This  compensation  would  mitigate 
partially  for  monetary  wildlife  losses  of  about  $38,600. 

Beneficial  impacts  of  the  Reservoir  Only  plan  include  30-year  flood 
protection  to  12,900  acres  of  agricultural  lands;  273,000  acre-feet  of 
municipal  and  industrial  water  supply  storage  in  Cooper  Lake  with  the 
potential  for  120,000  acre-feet  in  Wright  Patman  Lake;  933,200  annual 
recreation  days  of  recreational  opportunities;  and  management  of  10,000 
perimeter  acres  for  fish,  wildlife,  recreation,  and  flood  control 
storage.  Adverse  impacts  include  inundation  of  19,305  acres  and  21  miles 
of  stream;  induced  clearing  on  4,060  acres  of  wooded  and  semiwooded  lands, 
2,000  acres  of  which  are  considered  to  be  wetlands;  periodic  inundation 
of  all  or  part  of  3,425  acres  in  the  flood  control  pool;  and  temporary 
air,  noise,  and  water  pollution  during  construction.  Proposed 
compensation  for  fish  and  wildlife  habitat  losses  includes  acquisition 
and  management  of  25,500  acres  of  primarily  wooded  land  and  development 
of  perimeter  lands  at  an  average  annual  cost  of  $403,000.  This 
compensation  would  partially  mitigate  for  wildlife  monetary  losses  of 
about  $24,400. 

The  beneficial  impacts  of  the  Water  Supply  Only  plan  include 
273,000  acre-feet  of  storage  for  municipal  and  industrial  water  supply 
and  about  275,000  recreation  days  of  recreational  opportunities  annually. 
Adverse  impacts  include  inundation  of  19,305  acres  and  21  miles  of  stream 
and  temporary  air,  noise,  and  water  pollution  during  construction. 
Compensation  for  fish  and  wildlife  habitat  losses  would  require 
acquisition  and  management  of  25,500  acres  of  primarily  wooded  habitat 
at  an  annual  cost  of  $359,100.  Compensation  would  partially  mitigate 
for  $17,200  in  monetary  wildlife  losses. 

Beneficial  impacts  of  the  Nonstructural  plan  include  allowing 
9,900  acres  of  semiwooded  and  cleared  land  in  the  3-year  flood  plain  to 
revert  to  bottomland  hardwoods;  increased  habitat  value  on  24,200  acres 
in  the  recreation  corridor;  542,000  recreation  days  of  recreational 
opportunities  annually;  reduction  of  fence  damages  in  areas  where  the 
need  for  fences  is  reduced;  and  increased  productivity  on  land  in  the  3- 
to  30-year  flood  plain  through  conversion  from  grazing  to  hay 
production.  Adverse  impacts  include  reduced  productivity  on 
agricultural  land  in  the  3-year  flood  plain;  removal  of  24,200  acres 
from  private  ownership;  and  reduced  habitat  value  on  the  3-  to  30-year 
flood  plain  due  to  conversion  to  hay  production  and  clearing  of  2,400 
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sgmiwooded  acres.  No  compensation  for  fish  and  wildlife  habitat 
losses  would  be  required  with  the  Nonstructural  plan. 

3.33  Social-Economic  Impacts.  Direct  and  indirect  impacts  of  the  four 
plans  on  significant  social  resources,  including  impacts  on  land  use, 
population,  tax  revenues,  and  overall  economic  productivity  are 
described  in  section  V  of  this  supplemental  EIS  and  displayed 
comparatively  in  table  V-l .  Quantifiable  and  partially  quantifiable 
impacts  from  section  V  are  summarized  in  table  III-6.  The  Reservoir 
and  Levees  plan  would  take  the  most  land  out  of  private  use,  including 
mitigation,  but  would  increase  property  value  and  agricultural 
productivity  the  greatest  of  the  four  plans.  The  Reservoir  Only  plan 
retains  net  increases  to  tax  revenues  and  agricultural  productivity 
while  the  Water  Supply  Only  plan  retains  no  net  increases.  The 
Nonstructural  plan  is  the  worst  in  terms  of  losses  in  agricultural 
productivity,  tax  revenues,  and  property  value.  The  social  impacts 

in  terms  of  relocations  and  population  changes  are  about  the  same 
for  the  three  structural  plans  and  are  not  significant  for  the 
Nonstructural  plan. 

3.34  Mitigation  Requirements.  Aquatic  and  terrestrial  mitigation 
requirements  for  each  of  the  four  plans  were  provided  by  the  USFWS  in  a 
Planning  Aid  Letter  dated  August  19,  1980,  and  formalized  in  a  current 
Coordination  Act  Report  included  in  appendix  B.  Fish  and  wildlife 
habitat  losses  anticipated  with  each  of  the  four  alternatives  and 
measures  required  to  compensate  Cor  these  losses  are  described  in 
detail  in  Appendix  B,  Fish  and  Wildlife  Coordination  and  Mitigation 
Plans.  Initial  terrestrial  compensation  nlans  were  developed  in  terms 
of  numbers  of  acres  of  wooded,  semiwooded,  and  cleared  lands  in  areas 
upstream  of  Wright  Patman  Lake  that  could  be  developed  to  a  level  that 
would  fully  compensate  for  project  losses.  The  Corps  then  developed 
justified  mitigation  plans  for  each  alternative.  Cost  evaluation  of 
terrestrial  mitigation  for  each  plan  is  detailed  in  appendix  B  and 
summarized  in  section  VI  of  appendix  D.  Cost  of  proposed  terrestrial 
compensation  was  a  criteria  used  in  evaluating  the  four  plans,  and  this 
data  is  included  in  table  IT  1-6. 

PLAN  S ELECT  TON 

3.35  Reservoir  Only.  Based  on  evaluations  and  assessment  of  impacts  of 
the  four  alternatives  of  the  final  array,  the  Reservoir  Only  plan  was 
selected  for  implementation  (plate  C) .  This  plan  was  shown  to  be  the 
best  economically  both  in  terms  of  benefit-cost  ratio  (1.68)  and  average 
annual  net  benefits  ($2,041,800).  The  plan  would  satisfy  the  municipal 
and  industrial  water  supply  needs  of  local  sponsors  through  the  year 
2030,  as  well  as  make  possible  the  conversion  of  120,000  acre-feet  of 
flood  control  storage  in  Wright  Patman  Lake  to  water  supply.  The  plan 
would  provide  30-year  flood  protection  to  12,900  acres,  over  75  percent 
of  whicli  are  either  cleared  or  semiwooded.  In  contrast,  although  the 
Reservoir  and  Levees  plan  would  provide  30-year  protection  to  24,300 
acres,  the  cleared  and  semiwooded  portion  would  only  be  50  percent. 

The  remaining  11,900  acres  are  wooded,  consisting  almost  exclusively  of 
bottomland  hardwoods  and  wetlands.  The  Reservoir  Only  plan  would 
require  almost  one-half  the  acres  of  land  to  compensate  for  fisli  and 
wildlife  habitat  losses  as  would  the  Reservoir  and  Levees  plan  and  the 
Water  Supply  Only  plan. 


The  Nonstructural  plan  would  cause  fewer  and  less  severe 
environmental  impacts  and  is  the  most  environmentally  preferable  plan, 
but  it  would  not  satisfy  water  supply  needs  without  the  addition  of  a 
reservoir  and  would  be  rather  uncertain  in  terms  of  flood  damage 
reduction  and  intensification  output  due  to  the  voluntary  nature 
of  the  agriculture  zoning  portion  of  the  plan. 

3. 36  Recommended  Fish  and  Wildlife  Mitigation  Features.  For  the 
Reservoir  Only  plan,  the  USFWS  recommended  a  33,400  acre  tract  of 
land  upstream  of  Wright  Patman  Lake,  along  White  Oak  Creek,  which  would 
fully  compensate  for  all  habitats  adversely  impacted  by  the  project.  A 
full  evaluation  of  the  USFWS  recommended  plan  is  presented  in  appendix  B. 


The  Corps  accepts,  in  part,  the  recommendation  of  the  USFWS  to 
acquire  and  manage  the  White  Oak  Creek  area  for  compensation  of  net 
terrestrial  habitat  losses  due  to  the  Reservoir  Only  selected  plan.  The 
Corps  does  not  believe  acquisition  of  the  33,400  acre  full  compensation 
area  is  justified  to  optimize  the  overall  project.  The  acquisition  and 
management  of  lands  to  compensate  for  bottomland  hardwood  losses  is 
deemed  justified,  as  this  is  a  recognized  significant  habitat  and  is 
decreasing  in  quantity.  The  Corps  recommends  the  acquisition, 
development,  and  management  of  a  tract  of  land  within  the  compensation 
area  recommended  by  USFWS,  which  will  compensate  primarily  for 
bottomland  hardwood  losses  and  will  incidentally  contribute  to 
offsetting  net  adverse  losses  in  productivity  of  semiwooded  habitat. 

This  tract  has  been  defined  by  the  Corps  to  consist  of  about  25,500 
acres,  including  20,300  acres  of  bottomland  hardwood  habitat.  The  area 
will  be  fenced,  and  initial  development  will  be  applied  to  create  a 
wildlife  management  area  to  offset  bottomland  hardwood  losses  due  to 
the  implementation  of  the  Reservoir  Only  Cooper  Lake  project. 

Operation  and  maintenance  costs  will  be  budgeted  to  maintain  the 
wildlife  management  area.  The  area  is  shown  on  plate  D. 

In  addition  to  the  above  mitigation  area,  the  Corps  also  recommends 
the  following  actions  to  further  compensate  for  net  adverse  terrestna 
wildlife  losses,  including  semiwooded  habitat  losses. 


a  A  751-acre  tract  of  bottomland  wooded  habitat  between  Cooper 
dam  and  Highway  19/154  will  be  acquired  in  fee.  The  majority  of  t  s 
area  is  flooded  with  the  3,000  cfs  maximum  release,  and  a  flowage 
easement  is  required.  The  Corps  proposes  to  acquire  the  land  in  fee 
rather  than  flowage  easement  so  that  full  public  wildlife  value  can  be 
developed,  and  trail  systems  can  be  implemented  within  the  area. 

b.  During  master  planning  for  recreation  development  and  land 
resource  management  on  lands  acquired  for  Cooper  Lake  all  perimete 
lands  not  required  for  project  operation  or  immediate  recreat 
development  will  be  designated  Cor  vUdllfe  management  purposes  or  In 
the  case  of  recreation  land,  interim  wildlife  management.  Vegetative 
plantings  and  land  management  practices  will  be  applie  to  tese 
during  construction  to  offset  wildlife  losses  greater  than  natural 
succession  processes  would. 
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c.  An  initial  development  cost  for  wildlife  habitat  develonment 
of  perimeter  lands  will  be  budgeted.  Operation  and  maintenance  charges 
for  continued  management  of  these  project  lands  will  also  be  budgeted. 

The  USFWS  in  their  current  Coordination  Act  report  concurred  in  the 
Corps  recommended  terrestrial  mitigation  plan  as  acceptable 
compensation  for  project  losses. 

Implementation  of  the  above  mitigation  plan  will  mitigate  fully 
for  significant  habitats  (bottomland  wooded)  adversely  impacted  by  the 
Reservoir  Only  plan,  will  reduce  adverse  social  and  economic  impacts 
of  additional  land  acquisition  to  a  minimum  since  primarily  lands  already 
encumbered  by  a  flowage  easement  at  Wright  Patman  Lake  will  be  acquired. 
The  recommended  mitigation  plan  will  be  the  most  economically  efficient 
in  terms  of  minimizing  economic  productivity  and  tax  losses  and 
utilizing,  in  part,  land  which  must  be  acquired  for  Cooper  Lake  anyway. 

Table  III-9  presents  cost  analysis  of  the  Corps  recommended 
terrestrial  habitat  mitigation  plan  for  the  Reservoir  Only  selected 
plan. 

By  Planning  Aid  Letter  dated  August  19,  1980,  and  subsequent 
recommendations  in  a  current  Coordination  Act  report,  the  USFWS 
recommended  a  continuous  downstream  flow  release  schedule  from  Cooper 
dam  (after  normal  operating  pool  is  reached)  of  45  cfs  for  the  months 
of  September  through  Februarv,  50  cfs  for  the  months  of  March  and  April, 
and  50  cfs  for  the  months  of  Mav  through  August.  This  schedule  was 
recommended  for  an  average  water  year,  with  two  contingencv  plans 
reducing  the  recommended  downstream  releases  during  drought  cycles. 

The  USFWS  also  evaluated  the  Corps  proposed  operating  plan  which 
provides  for  a  5  cfs  continuous  low  flow  release  when  there  are  no 
flood  pool  releases. 


The  Corps  does  not  accept,  in  total,  the  USFWS  recommended 
downstream  flow  releases.  Full  rationale  and  discussion  for  rejection 
of  continuous  downstream  releases  is  presented  in  appendix  B.  Primarily 
these  relate  to  a  determination  by  the  Corps  that  the  requested  flows 
are  more  appropriately  defined  as  optimum  releases  rather  than 
mitigation  for  identified  stream  losses,  the  limited  alternatives 
available  and  constraints  with  regard  to  water  supply  contracts  for 
Cooper  Lake,  and  the  existing  restricted  tvPe  and  quality  of  the  stream 
is  ery  affected  by  Cooper  Lake.  it  is  recognized  that  the  flows 
requested  would  significantly  enhance  the  downstream  fishery  if 
constraints  were  not  in  effect. 

The  Corps  does  recommend  the  following  aquatic  (stream)  mitigation 
features  to  be  included  in  the  Reservoir  Only  selected  plan. 

a-  Public  access  to  stream  fishery  be  provided  on  lands  acquired 
tor  Cooper  cake,  including  stream  area  downstream  am  the  dam  to 
Highway  19/154. 


b.  Public  access  to  stream  fishery  be  provided  on  all  lands 
acquired  for  terrestrial  habitat  mitigation. 


TABLE  II 1-9 


COST  ANALYSIS  -  CORPS  TERRESTRIAL  MITIGATION  PLAN 
RESERVOIR  ONLY 


(1974  Price  Levels) 


Habitat 

Acres 

Cost/ 

Total 
Land  Cost 

Development 

Development 

Cost 

Type 

Required 

Acre 

($1000) 

Cost/Acre 

($1000) 

BLHW 

20,345 

135 

2746.6 

62 

1,261.4 

OPEN/SW 

5,189 

275 

1427.0 

0 

0 

TOTAL 

25,534 

4173.6 

1,261.4 

MITIGATION  AREA  -  WHITE  OAK  CREEK 


Costs  ($1000) 

Lands  4173.6 

Damages  &  Contingencies  1794.6 

Administrative  77.6 

Total  Acquisition  Cost  6045.8 

Total  Development  Costs  1261.4 

Fencing  (60  miles  X  $10, 300/mi)  618.0 

Subtotal  7925.2 

E&D  237.4 

S&A  175.3 

Total  First  Cost  8337.9 

Interest  &  Amortization  282.5 

O&M  ($3/acre/year)  76.6 

Subtotal  Average  Annual  Charges  -  Mitigation  Area  (359.1) 


PROJECT  LANDS  -  COOPER  LAKE 


Costs 

Incremental  Acquisition  Cost  (Downstream  3000  cfs 

release  areas)^  190.0 

Development  costs  (revegetation  of  project  lands)  387.5 

Subtotal  577.5 

F.&D  48.4 

S&A  33.6 

Total  First  Cost  659.5 

Interest  &  Amortization  22.3 

O&M  ($3/acre/year  X  7,200  acres)  21.6 

Subtotal  Average  Annual  Charges  -  Project  lands,  mitigation  (43.9) 

TOTAL  AVERAGE  ANNUAL  CHARGES  -  CORPS  TERRESTRIAL  MITIGATION  PLAN  403.0 


^Cost  difference  between  purchasing  flowage  easement  on  641  acres  down¬ 
stream  of  dam,  and  purchase  in  fee  of  751  acres. 


c.  The  operating  plan  for  Cooper  Lake  will  provide  for  the 
retention  of  the  lower  5  percent  (1/3  foot)  of  the  flood  pool  whenever 
the  reservoir  is  at  or  above  this  stage.  Higher  release  rates  to 
preserve  the  flood  control  storage  purpose  will  be  maintained  above 
the  5  percent  pool,  or  storage  may  be  evacuated  when  flood  conditions 
are  forecast.  Releases  will  be  made  from  this  retained  flood 
storage  at  the  rate  recommended  by  USFWS  (45  cfs  in  September 
through  February,  50  cfs  for  March  and  April,  and  30  cfs  for  other 
months)  until  the  lake  is  again  at  conservation  pool.  A  5  cfs 
constant  low  flow  will  be  maintained  downstream  whenever  the  lake 
elevation  is  below  440  feet  msl. 

These  release  rates  and  periods  may  be  modified  in  the  future  to 
optimize  beneficial  downstream  effects,  after  conducting  appropriate 
hydraulic  studies,  coordination  with  the  USFWS  and  TPWD,  and  when  such 
modifications  would  not  adversely  affect  the  flood  control  function  of 
the  project. 

Appendix  B  includes  a  summary  response  to  each  USFWS  recommendation 
included  in  the  Coordination  Act  reports  dated  July  13,  1966, 

September  3,  1976,  and  Planning  Aid  Letters  provided  during  the  1980 
HEP  and  aquatic  instream  flow  analysis.  Appendix  B  also  includes  the 
current  Section  2(b)  Coordination  Act  report. 

Full  implementation  of  the  proposed  terrestrial  mitigation  plan 
will  require  funding  amounting  to  about  10  percent  of  the  total 
estimated  project  cost.  It  is  recognized  that  the  recommended  public 
acquisition  of  an  additional  25,500  acres  of  land  within  the  Sulphur 
River  basin  is  a  significant  additional  impact  and  increases  the  scope 
of  the  Cooper  Lake  project  considerably  in  relation  to  past  land 
acquisition  proposals.  The  major  quantifiable  adverse  impacts  of  the 
recommended  mitigation  plan  are  direct  economic  (the  additional  cost), 
indirect  economic  (the  foregoing  of  future  private  economic  pursuits 
on  private  lands  and  loss  of  tax  revenue  to  local  governments) ,  and 
social  (the  conversion  of  private  property  to  public  ownership  to 
benefit  the  public  interest).  Tradeoffs  for  these  quantifiable 
adverse  economic  and  social  impacts  are  largely  unquantif iable  and 
intangible,  and  economic  returns  are  slight.  The  decision  that 
acquisition  of  the  White  Oak  Bayou  area  for  terrestrial  wildlife 
mitigation  purposes  is  justified,  is  therefore  based  primarily  on* 

(1)  the  major  wildlife  resource  lost  as  a  result  of  inundation  and 
flood  control  in  Cooper  Lake  (bottomland  wooded)  is  recognized  as 
significant;  (2)  the  mitigation  plan  to  fully  compensate  for  these 
habitat  losses  can  be  implemented  within  a  reasonable  percentage  of 
cost  of  the  total  project;  (3)  the  total  recommended  project  including 
mitigation  remains  economically  viable  (1.7  BCR  at  1974  price  levels); 
(4)  the  indirect  economic  and  social  impacts  of  land  acquisition  have 
been  minimized  due  to  developing  an  acquisition  plan  which  utilizes 
lands  partially  limited  in  private  productive  value  already,  requiring 
no  relocation  of  people,  and  expanding  adverse  tax  revenue  impacts 
over  four  counties. 

Over  80  percent  of  the  lands  proposed  to  be  acquired  in  the  White 
Oak  Bayou  area  are  wooded  and  have  a  low  revenue  producing  capability 
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limited  primarily  to  selective  timber  harvest  and  some  grazing. 
Projections  made  by  the  Corps  of  Engineers  for  the  1974  base  year 
evaluation  are  that  those  lands  will  remain  largely  uncleared  and 
this  assumption  was  used  in  the  HEP  analysis.  Between  1974  and 
1980,  there  have  been  no  identified  major  changes  in  overall  flood 
plain  or  project  land  use  which  would  significantly  change  quantity 
or  quality  of  environment  parameters.  About  1,200  acres  of  bottom¬ 
land  wooded  habitat  along  the  Sulphur  River  near  Highway  37  and 
adjacent  to  existing  (status  quo)  levee  3RS  have  been  cleared  and 
put  into  crop  production.  An  after-the-fact  Section  404  regulatory 
permit  is  being  processed  on  this  clearing  operation  due  to  part  of 
the  area  being  determined  to  be  wetlands.  There  is  additional  land- 
owner  interest  in  pursuing  clearing  and  levee  construction  in  at 
least  three  other  sites  within  wetland  areas  of  the  Sulphur  River 
flood  plain,  one  within  the  proposed  mitigation  area.  Each  of 
these  proposed  actions,  if  pursued  by  the  landowners,  will  affect 
wetlands  and  require  application  by  the  landowner  and  review  by  the 
Corps  of  Engineers  in  accordance  with  the  Section  404  permit 
program.  The  outcome  of  all  of  these  applications  and  their  effect 
on  projected  future  of  bottomland  wooded  habitat  is  unknown  at  this 
time.  The  actual  evidence  of  clearing  in  the  Sulphur  River  flood 
plain  between  1974  and  1980  is  not  deemed  significant  enough  to 
warrant  a  change  in  the  projected  future  of  bottomland  hardwoods 
used  in  the  1974  HEP  analysis,  or  to  modify  the  quantity  of 
mitigation  recommended. 

3.37  1980  Analysis.  Section  VII  of  appendix  D  presents  the  Reservoir 

Only  recommended  plan  (including  mitigation  features)  at  March  1980 
cost  and  benefit  levels.  Total  average  annual  benefits  for  flood 
control,  recreation,  water  supply,  and  fish  and  wildlife  at  1980  price 
levels  amount  to  $7,307,500.  Total  first  cost  of  the  selected  plan 
under  1980  price  levels  is  $112,167,000,  and  average  annual  charges 
are  $4,993,400.  The  benefit-cost  ratio  is  1.46. 
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SECTION  IV  -  AFFECTED  ENVIRONMENT 


4.01  General .  The  draft  and  final  EIS  filed  for  the  Cooper  Lake  and 
Channels  project  contains  a  detailed  description  of  physical,  biological, 
and  cultural  resources  within  the  Sulphur  River  Basin.  Appendices  A-E 
filed  with  the  draft  EIS  and  appendices  F-H  of  the  final  EIS  contain 
additional  detailed  information  on  certain  resources  of  the  Sulphur  River 
Basin.  Those  documents  and  the  information  in  them  are  hereby  incorpor¬ 
ated  by  reference  into  this  supplemental  EIS.  A  brief  discussion  of 
the  environmental  setting  of  the  Sulphur  River  Basin  follows  for  orien¬ 
tation  purposes. 

Certain  resources  located  within  the  Sulphur  River  Basin  and 
potentially  affected  by  alternatives  developed  for  the  Cooper  Lake  and 
Channels  project  are  considered  significant.  These  include  resources 
identified  in  laws,  regulations,  executive  orders,  and  other  institu¬ 
tional  guidelines  or  standards  of  national,  regional,  and  local  public 
agencies;  those  resources  which  derive  significance  from  their  scarcity, 
fragility,  or  importance  locally,  even  though  relatively  abundant 
regionally  or  nationally;  those  resources  for  which  impacts  on  them  by 
a  project  are  irreversible  should  the  priorities  or  resource  emphasis  of 
future  generations  change;  and  those  resources  which  are  irretrievably 
committed  in  the  construction  or  operation  of  a  project.  Those  resources 
determined  significant  for  the  Sulphur  River  Basin  based  on  public  input 
and  meetings,  coordination  of  the  draft  and  final  EIS  for  the  Cooper  Lake 
and  Channels  project,  and  from  evolving  national  emphasis  and  policy, 
are  discussed  following  the  basin  setting. 

ENVIRONMENTAL  CONDITIONS 

4.02  Basin  Setting.  The  Sulphur  River  Basin  is  located  in  northeast 
Texas  and  southwest  Arkansas.  The  river  originates  in  Hunt  County  near 
Greenville,  Texas,  and  flows  eastward  for  about  300  miles  to  its  con¬ 
fluence  with  the  Red  River  in  Arkansas.  The  oblong  basin  averages  25 
miles  in  width  and  includes  portions  of  11  counties  in  Texas  and  1  county 
in  Arkansas,  all  within  the  northwest  part  of  the  Gulf  Coastal  Plain 
geologic  and  physiographic  province.  Channel  bottom  gradients  along 
portions  of  the  natural  river  vary  from  about  0.5  to  5.0  feet  per  mile 
with  channeled  and  realined  gradients  increased  to  about  5.0  feet  per 
mile.  The  flood  plains  of  the  Sulphur  River  and  its  major  tributaries 
are  1  to  2  miles  wide,  increasing  downstream  to  as  much  as  3  to  5  miles 
where  the  stream  enters  the  Red  River. 

Basin  climate  is  subtropical  and  dominated  by  Gulf  maritime  tropical 
air  masses.  Average  temperatures  are  64°F  in  January,  and  83°F  in 
August  with  an  average  growing  season  of  255  days.  Precipitation  ranges 
from  38  to  47  inches  through  the  basin  and  averages  41  inches  basinwide 
annually.  Three  inches  of  that  average  precipitation  occurs  as  snow. 

Peak  precipitation  occurs  in  the  spring  with  relatively  dryer  conditions 
in  August  and  September. 


51 


'I 


The  Sulphur  River  drains  an  area  of  about  3,700  square  miles  with 
the  mainstem  formed  from  the  North  and  South  Sulphur  Rivers.  The 
Sulphur  River  carries  about  1,360  acre-feet  of  sediment  a  year  into 
Wright  Patman  Lake  with  an  annual  flow  of  1,670,000  acre-feet.  The 
South  Sulphur  discharges  about  140  acre-feet  of  sediment  with  an  annual 
flow  of  275,300  acre-feet.  The  Sulphur  River  and  its  tributaries  are 
subject  to  frequent  flooding. 

Channelization  along  practically  the  entire  length  of  the  North 
Sulphur  and  subsequent  erosional  enlargement  of  the  channel  have 
practically  eliminated  agricultural  damages  along  that  reach.  The 
enlarged  channel,  though,  has  reduced  time  of  storm  runoff  so  that  peak 
discharges  of  the  North  Sulphur  are  materially  greater  than  those  on 
the  South  Sulphur  even  though  its  watershed  is  much  smaller.  In  times 
of  high  flows,  increased  surface  runoff  dilutes  the  reappearing  ground 
water  which  is  mineral  enriched  and  water  quality  remains  high  except 
for  the  increased  sediment  load.  During  low  flow,  ground  water  reenter¬ 
ing  the  surface  water  along  with  evaporation  results  in  higher  concen¬ 
trations  of  dissolved  solids  and  degradation  of  water  quality.  Water 
quality  data  indicate,  however,  that  most  parameters  are  within 
acceptable  limits  for  public  water  supply.  Parameters  existing  in  high 
concentrations  include  iron,  arsenic,  zinc,  chemical  oxygen  demand,  and 
total  Kjheldal  nitrogen,  and  with  the  exception  of  iron,  are  probably 
derived  from  man's  activities. 

The  watershed  includes  three  major  vegetational  areas,  Pineywoods, 
Post  Oak  Savannah,  and  Blackland  Prairie,  which  occurs  in  broad  belts 
across  the  basin  and  are  controlled  by  the  diversity  of  soil  types  from 
east  to  west.  The  total  forest  area  within  the  basin  is  approximately 
608,000  acres,  some  of  which  is  included  in  a  narrow  band  of  flood  plain 
along  the  Sulphur  River.  The  pineywoods  area  is  in  the  eastern  portion 
of  the  basin  and  extends  into  Arkansas.  The  forests  are  predominately 
pine  (152,000  acres)  and  pine-hardwood  (107,000  acres)  and  are  restricted 
to  the  acid  upland  soils  bordering  the  flood  plain.  The  Post  Oak 
Savannah  area  lies  in  the  central  portion  of  the  basin  and  is  restricted 
to  the  slightly  acid  claypan  soils  which  extend  across  the  region.  The 
western  part  of  the  basin  extends  into  the  Blackland  Prairie  vegetational 
area.  This  is  an  open  grassland  community  virtually  free  of  trees  except 
in  stream  areas.  The  soils  are  alkaline  to  slightly  acid  clays, 
generally  fertile,  and  productive.  Historically,  most  of  the  flood  plain 
was  wooded  but  much  has  been  cleared  for  crop  and  livestock  production. 
Basin  flood  plains  are  frequently  flooded,  poorly  to  somewhat  poorly 
drained,  very  slowly  permeable,  neutral  to  slightly  acid  clays.  Less 
clayey,  better  drained  soils  occur  along  the  riverfronts  and  low  ridge 
areas . 


Although  cotton  has  been  a  major  cash  crop  in  the  area  since  the 
mid-19th  century,  none  of  the  counties  rank  in  the  top  10  in  Texas 
cotton  production.  Significant  changes  in  farm  management  programs 
began  occurring  when  soils  became  depleted  from  overuse  in  a  one-crop 
economy.  Croplands  utilized  for  improved  pastures  have  almost  doubled 
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in  the  past  30  years,  with  agronomic  croplands  declining  by  more  than 
half  during  the  same  period.  The  regional  trend,  however,  is  toward 
development  of  improved  pasture  rather  than  use  of  old  cropland  or 
woodlands  for  grazing. 

About  62  percent  of  the  study  area  is  in  farms.  Better  than  one- 
half  of  that  farmland  is  wooded,  especially  in  the  eastern  Pineywoods 
portion  of  the  basin  where  commercial  forestry  is  an  important  industry. 
Roughly  30  percent  of  the  basin's  cropland  is  used  only  for  pasture 
with  20  percent  of  the  basin's  farm  area  in  hay  crops,  cotton,  sorghums, 
and  soybeans.  The  study  area  is  not  highly  urbanized  with  about  59 
percent  of  the  urban  population  in  1970  located  in  the  cities  of 
Texarkana  (Texas  part,  population  30,497),  Paris  (23,441),  Greenville 
(22,043),  and  Sulphur  Springs  (10,642).  Between  1960  and  1970  the 
study  area  showed  a  relatively  slow  net  growth  with  an  immigration  rate 
of  1.2  as  compared  to  1.5  for  the  State  of  Texas. 

Throughout  the  Sulphur  River  Basin,  archeologists  have  found 
evidence  of  man  from  the  prehistoric  stage  of  the  Paleo-Indians  through 
the  historic  stage  of  the  Caddo  Indians.  Though  evidence  of  Paleo- 
Indian  (10,000-3500  B.C.)  occupation  has  been  documented  in  isolated  or 
scattered  finds,  no  actual  Paleo-Indian  sites  have  been  reported.  The 
Archaic  stage  in  East  Texas  (3500  B.C.  to  about  500  B.C.)  is  better 
documented  in  the  Sulphur  River  Basin,  particularly  in  downstream  areas. 
The  recognized  sequences  of  the  Caddo  Cultural  Complex  and  the  transition 
period,  are  well  documented  in  the  Sulphur  River  Basin  with  Caddo  I  and 
II  best  represented  along  the  South  and  Middle  Sulphur  Rivers,  and  Caddo 
III,  IV,  and  V  represented  along  the  mainstream  Sulphur  River.  At  least 
283  sites  have  been  recorded  in  archeological  survey  and  testing  work  in 
the  Sulphur  River  Basin. 

The  historic  settlement  pattern  of  the  12  counties  in  the  Sulphur 
River  and  Red  River  Region  was  influenced  by  the  presence  of  climate  and 
soils  supportive  of  a  subsistence  economy  similar  to  the  Old  South,  a 
location  providing  a  gateway  to  Texas  and  more  western  regions  from  the 
more  developed  areas  of  the  United  States,  and  a  history  of  early  explor¬ 
ation. 


The  land  was  never  occupied  by  the  French,  Spanish,  or  Mexicans, 
however,  providing  a  free  area  for  migrants  from  the  United  States. 
Economic  factors  also  influenced  settlement  during  the  depression  of 
1837  when  southern  farmers  moved  from  the  cotton  belt  westward  into  the 
Republic  of  Texas,  and  again  during  Reconstruction  and  the  Depression  of 
1873.  The  cotton  plantation  economy  continued,  and  as  in  the  Old  South, 
depleted  the  soils. 

The  change  of  agricultural  patterns  was  slow  to  develop.  Many  of 
the  descendants  of  the  original  settlers  still  live  in  the  region.  The 
development  of  towns  first  occurred  with  trading  posts  and  military 
forts,  then  along  routes  of  migration,  and  some  towns  originated  with 
organization  of  counties.  With  the  coming  of  railroads  new  towns  appeared 
and  some  old  towns  were  abandoned  or  relocated. 
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SIGNIFICANT  RESOURCES 


4.03  Endangered  Species.  The  area  potentially  affected  by  alternatives 
under  study  in  this  supplement  is  known  habitat  or  former  habitat  of  a 
number  of  species  of  fauna  listed  as  endangered  by  the  USFWS  (Federal 
Register,  17  January  1979).  Wandering  or  migrating  Bald  eagles, 

Halieetus  leucocephalus ,  are  occasionally  sighted  in  counties  of  the 
Sulphur  River  Basin.  There  are  no  known  active  or  recently  active 
nests  in  Northeast  Texas.  Similarly,  the  Arctic  Peregrine  Falcon, 

Falco  peregr inus  tundrus ,  also  may  migrate  through  the  area  in  route  to 
wintering  areas  along  the  Texas  Coast.  The  American  alligator.  Alligator 
mississippiensis .  has  a  former  range  extending  into  the  lower  Sulphur  River 
Basin.  The  Arkansas  Game  and  Fish  Commission  manages  a  population  of  released 
alligators  on  the  Sulphur  River  Wildlife  Management  Area  in  Miller  County, 
Arkansas.  The  Sulphur  River  Basin  also  includes  the  former  range  of 
the  Red-Cockaded  woodpecker,  Picoides  borealis ,  and  the  Red  Wolf,  Canis 
lupus  baileyi ,  though  these  species  are  not  known  to  occur  there  now. 

There  are  no  endangered  species  of  fish  or  invertebrates  known  to  occur 
in  this  area.  The  study  area  also  includes  the  range  of  one  species  of 
flora  proposed  for  listing  as  endangered  (Federal  Register,  16  June  1976). 

This  is  Coreopsis  intermedia,  known  from  sandy  wooded  habitat  in 
Franklin  County  and  several  other  counties  of  East  Texas.  Species  not 
listed  as  endangered  but  warranting  special  notice  include  a  small  stand 
of  American  chestnut  trees,  Castanea  dentata,  located  about  10  miles 
north  of  the  Sulphur  River  near  the  community  of  Box  Elder,  and  the 
nutmeg  hickory,  Carya  myristicaeformis ,  a  rare  hickory  in  North  America 
which  is  fairly  abundant  in  the  lower  Sulphur  River  Basin. 

4.04  Fish  and  Wildlife.  The  importance  of  the  Sulphur  River  Basin  as 
fish  and  wildlife  habitat  was  addressed  in  a  US  Fish  and  Wildlife  Service 
Coordination  Act  Report  on  the  Cooper  Lake  and  Channels  Project  furnished 
in  accordance  with  the  Fish  and  Wildlife  Coordination  Act  on  13  July  1966. 

On  March  8,  1972,  the  USFWS  prepared  a  second  letter  report  on  the 
project,  and  on  September  3,  1976,  the  USFWS  furnished  an  additional 
report  recommending  compensation  planning  for  unavoidable  wildlife  losses 
as  a  result  of  the  authorized  project.  In  the  1976  report  the  fish  and 
wildlife  resources  were  described  in  part  as  follows: 

Fish  and  wildlife  resources  in  the  vicinity  of  the  proposed 
reservoir  and  downstream  area  are  plentiful  and  diverse 
due  to  the  variety  of  aquatic  and  terrestrial  habitats. 

While  fishery  resources  are  limited  by  narrow  channels  and 
seasonal  low  flows  above  the  damsite,  areas  downstream 
support  an  abundance  of  forage,  game  and  rough  fish.  Below 
the  confluence  of  North  Sulphur  and  South  Sulphur  Rivers, 
the  stream  has  altered  its  course  many  times,  leaving 
numerous  oxbow  lakes  and  sloughs.  These  lakes  and  the  Sulphur 
River  are  connected  during  periods  of  high  water,  thus  enabling 
natural  restocking  and  nutrient  exchange.  These  lakes  also 
serve  as  spawning  and  rearing  ponds  for  many  species  of  fish. 
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Wildlife  resources  occur  in  moderate  to  high  populations 
within  the  various  habitat  types.  The  pastures  and  crop¬ 
lands  which  occur  primarily  within  the  reservoir  site  and 
upper  portions  of  the  project  channels  support  huntable 
populations  of  bobwhite  quail,  mourning  dove,  and  cotton¬ 
tail  rabbit.  Many  nongame  species  including  songbirds, 
raptors,  and  small  mammals  are  present.  Semi-wooded 
pastures  and  bottomland  hardwoods  associated  with  the 
flood  plain  provide  excellent  habitat  for  numerous  game 
and  nongame  species.  White-tailed  deer,  fox  squirrels, 
raccoon,  cottontail  rabbits,  swamp  rabbits,  opossum,  mink, 
beaver,  and  resident  wood  ducks  occur  in  moderate  to  high 
numbers  within  these  woodland  and  riparian  ecosystems. 

Resident  wood  ducks  and  migrating  waterfowl  and  American 
woodcock  are  also  benefited  by  seasonal  flooding  of  flood 
plain  woodlands  and  cleared  lands  during  the  winter  and 
spring  months.  Many  species  of  songbirds,  nongame  mammals, 
reptiles,  and  amphibians  are  present  due  to  the  natural 
flooding  conditions  and  excellent  food  and  cover  available. 

While  negotiations  by  the  Corps  and  USFWS  continued  for  incorpora¬ 
tion  of  appropriate  and  justified  mitigation  into  the  proposed  Cooper 
Lake  project  during  coordination  of  the  draft  and  final  EIS,  no  specific 
plan  involving  land  acquisition  or  wildlife  habitat  compensation  using 
project  lands  was  finalized  or  presented  in  these  documents.  The 
failure  to  present  such  a  plan  was  recognized  as  one  inadequacy  of  the 
EIS  sited  for  the  project  in  the  December  8,  1978  Memorandum  Opinion. 

The  Corps  of  Engineers,  USFWS,  and  the  Texas  Parks  and  Wildlife  Depart¬ 
ment  have  continued  working  on  appropriate  mitigation  requirements  to 
compensate  for  fish  and  wildlife  habitat  losses  as  a  result  of  this 
project  or  its  alternatives  presented  in  this  supplement.  Appendix  B 
presents  data  on  the  Fish  and  Wildlife  Coordination  aspects  and  proposed 
mitigation  recommendations. 

4.05  Wetlands .  Executive  Order  11990,  issued  May  24,  1977,  and 
Section  404  of  the  Clean  Water  Act  have  given  National  emphasis  to  the 
importance  of  wetlands  as  in  situ  wildlife  habitat  and  nesting  or 
nursery  areas,  and  as  areas  which  may  be  important  for  water  quality 
maintenance,  t lood  storage,  groundwater  recharge,  and  esthetics.  The 
Chief  of  Engineers  also  has  issued  a  policy  of  avoidance  and  protection 
of  wetlands  in  accordance  with  these  National  policies  in  administra¬ 
tion  of  both  the  Civil  Works  and  Regulatory  Programs. 

The  30-year  flood  plain  of  the  portion  of  the  Sulphur  River  basin 
under  study  contains  about  91,200  acres.  Historically,  most,  if  not  all, 
of  this  flood  plain  was  covered  by  a  hardwood  forest  consisting  of 
species  tolerant  to  periodic  overflow  flooding  from  the  Sulphur  and  South 
Sulphur  rivers.  With  conversion  of  forest  to  agricultural  use,  due  in 
part  to  levee  and  channel  construction  by  local  interests,  and  in  part 
to  work  done  by  the  Corps  of  Engineers  under  the  Cooper  Lake  and  Channels 
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authorization  and  others,  there  now  remains  about  58,000  acres  in  flood 
plain  forest  vegetation.  In  the  absence  of  further  alteration  of  flood 
plain  hydrology  through  protection  by  structural  features,  this  acreage 
receives  flooding  to  the  extent  that  generally  prevents  its  economical 
conversion  to  a  more  intensified  agricultural  use,  though  selective 
clearing  and  logging  do  occur  periodically. 

The  composition  of  the  remaining  flood  plain  forest  is  controlled 
by  microsite  variation  in  soil  drainage  characteristics ,  elevation, 
and  man-made  disturbances.  The  frequency  and  duration  of  overflow  and 
the  development  of  soils  as  a  result  of  drainage  and  hydrology  and 
disturbance  by  man  all  contribute  to  the  vegetation  make-up  present  on 
any  given  site.  Two  general  flood  plain  forest  types  were  recognized 
in  surveys  conducted  by  East  Texas  State  University,  (1)  a  riverfront 
type  and  (2)  ridges,  flats,  sloughs,  and  swamps  behind  the  riverfront. 

The  riverfront  sites  are  natural  levees  and  included  mostly  sandy,  well- 
drained  soils  and  may  not  be  considered  true  wetlands  even  though  over¬ 
story  species  present  reflect  tolerance  to  flooding.  The  other  type 
included  forest  dominants  consisting  primarily  of  hackberry,  ash,  and 
elm.  On  the  drier  low  ridges  and  flats,  bitter  pecan,  water  oak, 
willow  oak,  hickories,  post  and  blackjack  oaks,  boxelder,  and  black 
locust  were  found.  More  poorly  drained  sites  supported  cedar  elm,  bitter 
pecan,  willow  oak,  hackberry,  and  locust.  A  generally  sparse  understory 
included  dogwood,  hawthorns,  possum  haw,  American  beauty  berry,  swamp 
privet,  red  bud,  red  cedar,  and  various  vines. 

Due  to  the  variation  of  elevations,  soil  characteristics  and  vege- 
tational  patterns  within  the  flood  plain,  it  is  difficult  to  delineate 
what  is  or  is  not  a  wetland  without  a  specific  on-the-ground  analysis  of 
each  area  under  consideration.  However,  based  on  backwater  flooding 
calculated  from  historical  floods  at  the  Hagansport  gage,  40,000  acres 
of  wooded  flood  plain  land  are  subject  to  flooding  at  a  gage  height  of 
41.0.  This  stage  was  reached  historically  at  least  once  in  each  of  the 
27  years  of  record  (1945-1971),  and  a  stage  of  41.0  or  higher  was 
recorded  94  times  in  27  years,  or  more  than  3  times  per  year  on  the 
average.  In  15  years  out  of  27  years  of  record,  a  gage  height  of  43.5 
or  greater  was  reached.  Duration  of  overbank  flooding  varies  from  2-3 
days  up  to  86  days  (1957  flood)  during  the  growing  season.  Therefore, 
based  on  these  stage  area  curves,  a  minimum  of  40,000  acres  or  70  percent 
of  the  remaining  flood  plain  forest  is  expected  to  receive  annual  overflow 
under  the  status  quo  conditions,  and  an  additional  7,000  acres  would  be 
expected  to  receive  river  overflow  approximately  once  every  2  years. 
Considering  the  frequency  and  duration  of  flooding,  local  rainfall 
infiltration  on  the  relatively  flat  flood  plain,  the  poorly  drained 
nature  of  the  soils,  and  the  existence  of  sloughs  and  swamps,  it  is 
estimated  that  at  least  47,000  acres  of  the  58,000  acres  of  remaining 
flood  pLain  forest,  or  80  percent,  are  an  overflow  forest  wetland  type. 

The  remaining  20  percent  would  he  more  properly  classified  as  bottomland 
hardwood  forest  and  not  true  wetland.  Most  of  this  wooded  acreage  is 
ecst  of  Highway  37  (Hagansport  gage).  For  practical  purposes,  there  is 
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very  little  difference  in  values  for  in  situ  wildlife  habitat, 
esthetics,  nesting  or  resting  areas,  water  quality  maintenance 
or  groundwater  storage  between  the  bottomland  forest  and 
overflow  forest,  since  overbank  flooding  is  of  short  duration  and 
relatively  high  frequency  (several  times  a  year  at  channel  overbank 
to  30  year  frequency  near  the  flood  plain  edge) ,  and  the  vegetational 
composition  is  not  significantly  different  over  broad  areas.  Non- 
forested  wetlands  in  the  flood  plain  include  a  number  of  natural  or 
man-made  oxbow  lakes  and  drainage  channels  and  sumps  resulting  from 
past  agricultural  development. 

4.06  Cultural  Resources.  The  Historic  Preservation  Act  of  1966,  the 
Preservation  of  Historical  and  Archeological  Data  Act  of  1973,  and 
Executive  Order  11593  give  special  national  emphasis  to  resources 
included  in  or  eligible  for  listing  to  the  National  Register  of  Historic 
Places.  A  total  of  283  archeological  and  historical  sites  have  been 
recorded  in  the  Cooper  Lake  project  area  and  in  the  Sulphur  River  Basin 
downstream  of  the  dam.  This  includes  about  140  sites  recorded  for 
Wright  Patman  Lake.  Cultural  resource  surveys  and  testing  of  recorded 
sites  potentially  affected  by  the  Cooper  Lake  and  Channels  project  were 
conducted  in  1970-72,  1973,  1974,  and  1975  under  funding  by  the  National 
Park  Service,  and  in  1976  under  funding  by  the  Corps  of  Engineers. 

Based  on  information  obtained  during  these  investigations  a  determination 
of  eligibility  was  received  from  the  keeper  of  the  National  Register  for 
the  Cooper  Lake  Archeological  District  on  17  November  1977.  Agreement 
was  reached  with  the  State  Historic  Preservation  Officer  on  24  February  1978 
that  previous  cultural  resource  work  conducted  in  the  Cooper  Lake  area 
was  adequate  to  mitigate  resources  affected  by  the  project.  On  May  31,  1978, 
the  Advisory  Council  on  Historic  Preservation  replied  to  a  determination 
by  the  Corps  of  No  Adverse  effect  on  the  Cooper  Lake  Archeological  District, 
and  had  no  further  comment  to  make  on  the  project.  No  further  cultural 
resource  mitigation  on  known  sites  in  the  Cooper  Lake  area  is  deemed 
necessary  at  this  time.  The  Corps  of  Engineers  has  agreed  to  publish  a 
popular  summary  of  the  cultural  resources  in  this  area  to  make  the  results 
of  previous  investigations  known  to  the  general  public. 

Should  additional  cultural  resources  be  identified  upon  resumption 
of  construction  of  the  proposed  project  or  alternatives,  these  resources 
will  be  evaluated  in  accordance  with  Procedures  for  the  Protection  of 
Historic  and  Cultural  Properties  (36CFR800),  and  appropriate  measures 
will  be  taken  to  mitigate  adverse  effects  to  those  properties  which  may 
be  determined  eligible  for  inclusion  in  the  National  Register,  including 
coordination  with  appropriate  State  and  Federal  agencies. 

4.07  Energy  Resources.  The  major  mineral  resources  in  the  Sulphur 
River  area  are  petroleum  and  associated  products.  There  are  about  25  to 
30  producing  oil  and  gas  fields  in  the  drainage  basin,  mostly  localized 
along  the  Lul ing-Mexia-Talco  fault  zone  which  parallels  the  South  Sulphur 
and  Sulphur  River  on  the  south  in  Hunt,  Hopkins,  Franklin,  Titus,  and 
Morris  Counties.  In  the  vicinity  of  Cooper  Lake,  almost  all  of  the 
production  has  been  in  the  southeast  portion  of  Hopkins  County,  though 
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recently  there  has  been  a  well  drilled  (now  in  operation)  on  the  south¬ 
west  side  of  the  lands  acquired  for  the  lake.  Mineral  rights  were 
retained  by  the  landowner  on  most  lands  acquired  for  the  reservoir. 

Some  thin  seams  of  lignite  coal,  usually  found  in  Wilcox  deposits,  may 
occur  in  the  eastern  portion  of  the  drainage  area,  but  generally  have 
received  little  commercial  interest  to  date  except  in  the  vicinity  of 
Mt .  Pleasant. 

4.08  Prime  and  Unique  Farmland.  Under  the  status  quo  condition,  there 
are  12,300  acres  of  semi-wooded  land,  18,900  acres  of  cleared  land  and 
58,000  acres  of  wooded  land  in  the  30-year  flood  plain  under  considera¬ 
tion.  Land  inventory  and  Monitoring  Memorandum  TX-2,  dated  January  31, 
1977,  by  the  Soil  Conservation  Service,  Temple,  Texas,  defines  prime 
farm  land  as  land  best  suited  and  available  for  producing  food,  feed, 
fiber,  and  oilseed  crops.  Prime  farmland  has  the  soil  quality,  growing 
season,  and  moisture  supply  needed  to  produce  substained  high  yields  of 
crops  economically  when  treated  or  managed,  including  water  management, 
according  to  modern  farming  methods.  The  criteria  for  prime  farmlands 
do  not  limit  the  classification  to  those  lands  currently  farmed.  Land 
cover  may  be  in  pastureland,  rangeland,  forest,  or  other  uses  (except 
urban  or  water  areas  larger  than  10  acres) .  Prime  farmland  may  also 
be  flooded  (less  often  than  once  in  2  years)  during  the  growing  season 
of  crops  commonly  grown  in  the  county. 

Based  on  the  present  use  of  some  flood  plain  land  for  crop  pro¬ 
duction,  the  type  of  soils  in  the  flood  plain  (Trinity  and  Kaufman  clays), 
production  estimates  for  those  soils,  and  the  capability  class  (class  II), 
almost  all  of  the  protected  Sulphur  River  bottomlands  could  be  considered 
prime  farmlands.  In  addition,  the  level,  productive  bottomland  soils  in 
several  areas  of  the  flood  plain  have  been  used  for  rice  production,  and 
there  is  an  apparent  trend  to  an  increase  in  production  of  this  crop. 
Memorandum  TX-2  lists  rice  as  a  specialty  crop  useful  in  identifying  for 
unique  farmland.  Unique  farmland  is  land  other  than  prime  farmland  that 
is  used  for  production  of  high  value  food  and  fiber  specialty  crops  and 
has  the  special  combination  of  soil  quality,  location,  growing  season, 
and  moisture  supply  needed  to  produce  those  crops  when  treated  or  managed 
by  modern  farming  methods.  Much  of  the  bottomland  considered  as  prime 
farmland  also  has  the  qualities  which  make  these  lands  suitable  for 
rice  production,  subject  to  availability  of  storage  for  water  to  flood 
the  fields  during  the  100-110  day  growing  season. 

4.09  Land  Use.  Overall  land  use  and  land  use  trends  within  a  studv  area 
are  generally  the  driving  factor  for  the  economic  and  environmental  con¬ 
ditions  existing  in  that  area.  Within  the  30-year  frequency  flood  plain 
of  the  Sulphur  River  under  consideration  in  this  study  and  in  the  1974 
status  quo  condition,  there  are  about  91,200  acres  of  land.  About  58,000 
acres  remain  wooded  and  are  used  for  limited  grazing,  private  recreational 
purposes  sucli  as  fishing  and  hunting,  and  for  selective  timber  harvest. 
About  31,200  acres  are  cleared  or  semi-cleared  agricultural  lands,  pri¬ 
marily  used  for  grazing.  Outside  of  the  30-year  flood  plain,  but  within 
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the  12  counties  encompassing  the  flood  plain,  land  use  is  primarily 
rural  and  agriculturally  based ,  with  farming,  cattle  production,  timber 
production,  and  dairy  farming  the  principal  land  use  activities. 

Land  use  control  or  management  of  land  use  resources  is  not  a 
Federal  responsibility  except  indirectly  through  such  legislation  as 
the  Flood  Insurance  Act,  the  Clean  Water  Act,  and  the  Clean  Air  Act. 
Programs  developed  pursuant  to  this  legislation  may  indirectly  regulate 
use  of  flood  plain  lands,  wetlands,  or  some  industrial  uses  through 
permitting  requirements,  public  interest  reviews,  or  the  NEPA  process. 
Land  use  control,  zoning,  or  management  at  the  State  or  local  level  is 
an  authority  retained  by  these  levels  of  government  for  various  activi¬ 
ties.  While  these  authorities  may  exist,  for  practical  purposes,  rural 
land  use  direction  or  control  by  local  or  State  governments  in  the  12 
county  area  has  little  effect  on  land  use  or  land  use  changes. 

4.10  Environmental  Quality  (Air,  Water,  Noise,  Esthetics).  The  de¬ 
velopment  of  national  policies  and  legislative  history  to  build  or 
restore  a  quality  environment  is  extensive.  The  Clean  Water  Act  sets 
national  goals  for  restoration  of  water  quality  and  avoidance  of  de¬ 
gradation  of  existing  water  quality  through  positive  Federal  programs. 
The  Clean  Air  Act  sets  policy  for  compliance  of  Federal  projects  with 
air  quality  standards.  The  Noise  Control  Act,  Toxic  Substances  Act, 
Resource  Conservation  and  Recovery  Act,  and  the  National  Environmental 
Policy  Act  also  express  the  National  Policy  for  coequal  objectives  of 
National  Economic  Development  and  Environmental  Quality. 

The  Sulphur  River  Basin  is  primarily  rural,  agriculturally 
oriented,  and  esthetic  values  are  reflective  of  well-developed  agri¬ 
cultural  land  (crops,  grazing)  in  the  upper  basin,  and  dairy  farming, 
grazing,  and  woodlands  with  timber  production  in  the  lower  basin.  Air 
quality  is  excellent  over  the  region  and  noise  levels  low  and  generally 
compatible  with  the  rural  environment. 

Water  quality  and  pollutant  discharge  data  for  the  South  Sulphur 
River  and  the  Sulphur  River  through  1960-1968  from  USGS  gaging  stations 
and  other  sources  were  reported  in  the  final  EIS  in  Section  II  and 
appendix  G.  Data  for  water  quality  in  Wright  Patman  Lake  and  1974-1976 
surface  water / sed iment /elutr iate  data  for  Corps  of  Engineers  sampling 
sites  along  the  Sulphur  and  South  Sulphur  Rivers  were  also  included  in 
appendix  G  of  the  final  EIS.  The  South  Sulphur  River  will  be  the  major 
tributary  to  Cooper  Lake.  To  evaluate  ongoing  changes  in  the  quality  of 
water,  additional  available  USGS  data  for  water  years  (WY)  1974-1978 
were  obtained  for  the  gage  near  Cooper,  Texas,  on  the  South  Sulphur 
River.  For  the  parameters  sampled  by  USGS  none  exceeded  State  or  Fed¬ 
eral  criteria.  The  parameters  sampled  closely  correlate  to  the  para¬ 
meters  sampled  on  the  South  Sulphur  River  near  Cooper,  Texas,  and  in¬ 
cluded  in  the  1977  final  EIS.  Of  the  13  corresponding  parameters. 
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yearly  averages  exceeded  the  range  set  by  the  data  between  1960-1968 
four  times,  all  of  which  were  in  WY  1976,  a  dry  year.  Pesticide 
levels  for  1968  listed  in  table  G-3  (appendix  G,  final  EIS)  were 
checked  against  USGS  data  for  1976-1978  for  the  Talco  gage.  The  only 
pesticides  in  Sulphur  River  water  at  detectable  levels  in  these  new 
data  were  DDE,  DDT,  and  Diazinon  (0.01,  0.02,  and  0.01  ug/1, 
respectively)  on  one  sample  date  in  1978  with  a  1,580  cfs  discharge; 
Diazinon,  2,  4-D,  and  2,  4,  5-T  (0.01,  0.07,  and  0.01  ug/1, 
respectively)  on  one  sample  date  in  1977  with  a  20  cfs  discharge;  and 
2,  4,  5-T  (0.01  ug/1)  on  one  sample  date  in  1977,  with  a  2  cfs 
discharge.  Water  in  the  South  Sulphur  and  Sulphur  Rivers  is  suited  for 
all  known  uses  and  purposes. 

4.11  Social  Resources.  The  people  living  in  the  12  county  area  in¬ 
cluding  or  adjoining  the  Sulphur  River  flood  plain  are  an  important 
basin  resource.  This  area  is  primarily  agriculturally  oriented,  and 
the  majority  of  communities  within  the  region  are  small  and  rural 
oriented.  The  Sulphur  River  watershed  and  associated  natural  and 
man-made  or  man-developed  resources  and  economy  are  important  in  main¬ 
taining  and  improving  the  living  standards  and  life's  amenities  for 
people  within  this  region.  Anything  which  displaces  people  or  farms, 
affects  employment  or  population,  significantly  alters  the  land  use 
adversely  or  beneficially  or  commits  resources  to  resolution  of  water 
related  problems  and  needs  (flood  damage  reduction,  water  supply,  rec¬ 
reation,  fish,  and  wildlife)  is  of  interest  to  the  human  resource  living 
here.  The  long-term  enhancement  of  this  social  resource,  including  both 
people  and  the  man-made  environment  they  created  and  function  under,  re¬ 
quires  provisions  for  dependable  water  supplies,  maintenance,  or  im¬ 
provement  of  the  regional  economy,  recreational  opportunities  including 
fishing  and  hunting,  and  largely  intangible  factors  such  as  community 
cohesion,  educational  opportunity,  health,  and  safety.  In  addition  to 
the  human  resources  living  in  the  Sulphur  River  Basin  who  are  more  lo¬ 
cally  oriented,  the  study  area  under  considers tion  for  the  Cooper  Lake 
and  Channels  Project  includes,  in  part,  the  human  resources  of  a  much 
larger  area.  These  are  the  out-of-basin  population  who  require  water 
supply  for  support  of  regional  growth  and  economy  and  are  within  the 
market  area  for  water  resource  oriented  recreation  which  could  be 
supplied  within  the  Sulphur  River  Basin.  This  includes  the  service 
area  for  local  water  supply  sponsors  (North  Texas  Municipal  Water  Dis¬ 
trict,  city  of  Irving,  Texas,  and  the  Sulphur  River  Municipal  Water 
District)  and  part  of  the  Dallas  metropolitan  area. 
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SECTION  V 


SECTION  V  -  ENVIRONMENTAL  EFFECTS 


5.01.  Introduction.  The  final  EIS  filed  24  June  1977  addressed  the 
probable  impacts  of  the  Reservoir  and  Levees  (recommended)  alternative 
in  Section  IV,  pages  1-38,  and  the  adverse  impacts  which  could  not  be 
avoided  in  Section  V,  pages  1-5.  Impacts  of  the  other  22  alternatives 
considered  in  the  final  EIS  (including  status  quo)  were  addressed  in 
Section  VI,  pages  1-41.  A  summary  of  the  expected  significant  impacts 
of  the  Reservoir  and  Levees  alternative,  the  Reservoir  Only  alternative, 
and  the  status  quo,  or  No  Action  alternative  are  included  in  this 
section  of  the  supplemental  EIS.  Impacts  of  the  Water  Supply  Only 
alternative  and  the  comprehensive  Nonstructural  alternative  developed  in 
response  to  the  Memorandum  Opinion  are  displayed  with  these  plans.  Data 
on  impacts  of  the  22  alternatives  considered  previously  in  the  final  EIS 
are  incorporated  by  reference  in  this  supplemental  EIS. 

Table  V-l  displays  direct  and  indirect  impacts  of  these  alternatives  in 
comparative  form  for  resources  identified  as  significant  in  Section  IV. 
The  significance  of  impacts  to  environmental,  economic,  and  social 
resources  is  primarily  related  to  quantification  of  direct  and  indirect 
land  use  changes  correspondingly  affect  economic  outputs  and  natural  and 
cultural  resources  such  as  wetlands,  wildlife  and  fish  habitat, 
archeological  sites,  and  prime  farmland.  The  trade-offs  made  between 
economic  output  and  natural  and  cultural  resources  affect  social 
(people)  resources  related  to  regional  growth,  economic  stability, 
health,  safety,  recreation,  and  other  factors. 

5.02.  Reservoir  and  Levees  Alternative  (Recommended  in  Final  EIS). 


a.  Beneficial  Impacts: 

1.  Reservoir.  The  flood  storage  space  in  the  reservoir  will 
provide  flood  protection  for  12,900  acres  of  land  below  the  damsite. 

The  flood  storage  space  in  Cooper  Lake  will  also  allow  the  future 
conversion  of  120,000  acre-feet  of  existing  flood  storage  in  Wright 
Patman  Lake  (formerly  Lake  Texarkana)  to  water  supply.  Cooper  Lake  will 
provide  273,000  acre-feet  of  storage  space  for  municipal  and  industrial 
water  supply.  Participation  in  outdoor  recreation  activities  by  Sulphur 
River  basin  residents  has  been  quite  limited  in  the  past,  due  primarily 
to  the  lack  of  suitable  areas  and  facilities.  The  reservoir  and  related 
recreation  facilities  will  provide  the  needed  resources  and  development 
for  many  types  of  outdoor  recreation.  The  lake  will  provide  about 
933,200  recreation  days  of  fishing  and  general  recreation  use.  In 
addition,  the  lake  is  capable  of  supporting  an  annual  harvest  of  64,720 
pounds  of  commercial  fish  valued  at  $9,700.  About  10,000  acres  of 
perimeter  project  lands  would  be  managed  for  multiple  uses  of  fish, 
wildlife,  recreation,  and  flood  storage. 

2.  Levees  and  channels.  The  levees  feature  of  this  plan  will 
provide  flood  protection  for  11,400  acres  of  land  along  the  South 
Sulphur  and  Sulphur  Rivers,  for  floods  having  a  recurrence  interval  of 
once  every  30  years.  Construction  of  the  remaining  channels  will  create 
16  miles  of  oxbow  cutoffs.  Modified  areas,  in  the  form  of  levees  or 
disposal  areas  for  excavated  material  from  channel  construction  should 
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provide  support  habitat  for  species  which  normally  inhabit  bottomland 
hardwood  areas. 

b .  Adverse  Environmental  Effects. 

1.  Reservoir.  There  would  be  19,305  acres  of  terrestrial  habitat 
permanently  inundated  by  the  lake.  All  of  the  faunal  inhabitants  will 
be  forced  to  relocate  or  die.  In  addition,  21  miles  of  the  South 
Sulphur  River  above  the  damsite  will  lose  all  characteristics  which 
distinguish  streams  f rom  lakes  due  to  this  inundation.  Although  a 
significant  increase  in  the  population  of  sport  and  commercial  fish  is 
anticipated,  about  50  percent  of  the  species  occurring  in  the  natural 
streams  will  not  benefit  from  the  reservoir.  In  addition  to  losses 
directly  attributable  to  project  construction,  induced  clearing  of  2,5(50 
acres  of  bottomland  hardwoods  and  1,500  acres  of  semiwooded  area  would 
result  in  further  adverse  impact  to  the  natural  environment.  Direct  and 
indirect  reservoir  induced  losses  in  sport  hunting  and  stream  fishing 
average  11,000  man-days  with  a  value  of  about  $26,000.  The  loss  in 
potential  for  an  annual  harvest  of  5,632  pounds  of  commercial  stream 
fish  valued  at  about  $800  would  result  from  inundation  of  the  stream. 

The  loss  in  potential  for  an  annual  harvest  of  commercial  furbearers 
valued  at  about  $1,700  would  result  from  habitat  losses.  Reservoir 
construction  will  produce  substantial  temporary  air,  noise,  and  water 
pollution  during  the  early  phases  of  the  project.  Several  roads  and 
utility  lines  and  a  number  of  graves  must  he  relocated.  Ninety 
identified  archeological  sites  will  be  directly  affected  by 
construction  of  the  reservoir:  however,  mitigation  of  archeo¬ 
logical  resources  in  the  Cooper  Lake  area  has  been  accomplished  by 
testing  and  evaluation  of  sites.  Operation  of  the  flood  pool  for  periodic 
storage  of  floodwator  will  tend  to  adversely  impact  less  tolerant 
vegetation  on  lands  above  the  permanent  water  supplv  pool.  The  degree 
of  loss  of  vegetation  will  be  highest  nearest  the  normal  pool,  to  no 
impact  at  the  30-vear  frequency  level  of  storage.  A  total  of  3,435 
acres  of  land  is  included  in  the  flood  pool,  consisting  of  893  acres  of 
wooded  land,  344  acres  of  semiwooded  land,  and  2,198  acres  of  open 
land.  Periodic  impacts  on  onen  land  will  he  minimal  as  recovery  time  of 
vegetation  between  flood  storage  events  is  relatively  short.  Periodic 
inundation  of  wooded  or  semiwooded  lands  is  expected  to  result  in  some 
loss  of  trees  and  also  a  shift  to  more  tolerant  trees  over  a  long-term 
period.  About  683  acres  of  wooded /sem i wooded  habitat  are  expected  to  be 
inundated  on  the  average  of  once  every  5  vears,  and  vegetative 
impacts  on  less  tolerant  species  on  this  area  could  be  expected  to  he 
the  most  severe.  Above  the  5-vear  frequency  flood,  most  woodv  species 
could  tolerate  periodic  short-term  flooding,  and  periodic  flooding  mav 
even  enhance  growth  rates  of  a  number  of  species.  The  basic  character 
of  the  wooded  or  semiwooded  land  would,  however,  remain  unchanged. 

Periodic  releases  of  floodwator  downstream  of  the  3,000  cfs  rate  will 
also  keep  641  acres  of  downstream  wooded  areas  periodically  flooded  for 
a  longer  duration  than  would  he  the  case  under  natural  evelic  flood 
conditions.  The  worst  expected  case  would  he  a  3,000  cfs  release  over 
a  period  of  about  58  davs  occurring  with  storage  of  the  30-vear  frequency 
flood.  Species  now  existing  on  those  lands  are  wetland  species  tolerant 
to  periodic  flooding  during  the  growing  season.  Single  event  historical 
floods  have  occurred  within  the  period  of  record  which  have  inundated 


similar  lands  for  as  long  as  86  days.  Considering  the  species  present 
and  natural  annual  flooding  that  now  occurs  on  these  lands,  it  is 
reasonable  to  expect  that  the  periodic  3,000  cfs  discharge,  even  though 
longer  in  duration  than  most  annual  events,  would  cause  no  significant 
tree  mortality  or  vegetative  changes  on  these  lands. 

2.  Levees  and  Channels.  Some  800  acres  of  land  are  required  for 
construction  of  the  levees  and  channels.  Terrestrial  fauna  and  flora 
will  be  eliminated  from  that  area  occupied  by  the  channel,  while 
disposal  of  dredged  material  and  levee  construction  will  permanently 
alter  the  immediate  terrestrial  ecosystem.  Construction  of  the  channels 
will  result  in  the  realinement  of  16  miles  of  natural  river  with  a 
resulting  loss  of  riparian  cover,  increased  current  velocities, 
increased  turbidity,  and  a  reduction  in  habitat  diversity  for  aquatic 
fauna.  Of  greater  significance  is  the  potential  loss  of  6,960  acres  of 
bottomland  hardwoods  and  1,800  acres  of  semiwooded  area  to  agricultural 
pursuits  as  a  result  of  the  flood  protection  provided  by  the  levees. 
Direct  and  indirect  levee  induced  losses  in  sport  hunting  and  stream 
fishing  average  5 , 141  man-days  annually,  with  a  value  $13, 300.  The  loss 
in  potential  for  an  annual  harvest  of  commercial  furbearers  valued  at 
about  $900  would  result  from  losses  in  habitat.  Construction  of  the 
levees  and  channels  will  produce  adverse  air  and  noise  impacts  during 
construction,  and  a  subsequent  temporary  deterioration  in  water  quality. 
Several  bridges,  pipelines,  and  powerlines  will  require  relocation. 

This  feature  could  adversely  impact  upon  one  identified  archeological 
site;  however,  this  site  could  probably  be  avoided  with  minor  changes  in 
the  levee  alinement  or  mitigated  if  future  testing  conducted  during 
construction  indicated  significant  data  may  be  contained  there. 

c.  Mitigation  Requirements.  Corps  proposed  terrestrial  habitat 
mitigation  for  the  Reservoir  and  Levees  plan  would  require  acquisition 
and  management  of  48,600  acres  of  bottomland  hardwood  and  semiwooded 
habitat.  This  mitigation  would  add  about  $724,100  in  average  annual 
charges  to  this  plan.  Land  acquisition  would  cause  adverse  economic 
and  social  impacts.  Estimated  tax  losses  for  this  quantity  of  land 
are  $111,340,  and  productivity  losses  amount  to  about  $4.9  million. 
Terrestrial  habitat  mitigation  would  offset  net  losses  of  sport  lumtin 
and  potential  fur  harvest. 

5.03.  Reservoir  Only  Alternative  (Recommended  in  final  Supplemental  EIS. 

a.  Beneficial  impacts.  The  reservoir  considered  as  the  Reservoir  Only 
alternative  has  the  same  specifications  as  the  reservoir  in  the 
Reservoir  and  Levees  alternative.  Therefore,  the  beneficial  impacts  are 
the  sami'  as  discussed  in  the  final  EIS  for  the  reservoir  feature  of  the 
final  EIS  recommended  plan  and  summarized  above  in  paragraph  5.02a.  By 
deleting  construction  of  all  remaining  authorized  downstream  levee  and 
channel  work,  the  Reservoir  Only  plan  has  the  beneficial  effect  of  not 
directly  impacting  800  acres  of  land  for  rights-of-way  and  16  miles  of 
natural  river.  Induced  clearing  of  6,960  acres  of  bottomland  hardwoods 
and  1,801'  acres  of  semi wooded  land  would  also  be  avoided  as  a  result  of 
•he  Res.-rvoi r  Only  alternative  (as  compared  to  the  Reservoir  and  Levees 
alternative),  as  would  downstream  construction  impacts  on  air,  noise, 
and  water  quality.  liuler  the  status  quo  projected  future,  these  lands 
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are  assumed  to  remain  in  timber. 


b.  Adverse  Environmental  Impacts.  Adverse  environmental  impacts  of  the 
Reservoir  Only  alternative  are  the  same  as  for  the  reservoir  feature  of 
the  Reservoir  and  Levees  alternative  summarized  in  paragraph  5.02b. 
Economic  benefits  of  enhanced  agricultural  production  on  lands  in  the 
30-year  Sulphur  River  flood  plain  downstream  of  the  confluence  with  the 
North  Sulphur  would  be  foregone  on  all  lands  except  600  acres. 

c.  Mitigation  Requirements.  Corps  proposed  terrestrial  habitat 
mitigation  for  the  Reservoir  Only  plan  would  require  the  acquisition 
and  management  of  25,500  acres  of  bottomland  hardwood  and  semiwoo ded 
habitat.  This  mitigation  would  add  about  $403,000  in  average  annual 
charges  to  this  plan.  Land  acquisition  would  cause  adverse  economic 
and  social  impacts.  Estimated  tax  losses  for  this  quantity  of  land 
are  $58,500,  and  productivity  losses  are  estimated  at  about  $2.7 
million.  Terrestrial  habitat  mitigation  would  offset  net  losses  of 
sport  hunting  and  potential  fur  harvest. 

5.04.  Uater  Supply  Only  Alternative.  The  most  likely  Water  Supply  Only 
alternative  is  a  single  stage  surface  water  source  at  the  Cooper  site. 

It  is  expected  that  this  lake,  in  the  absence  of  Federal  support,  would 
be  constructed  to  the  same  specifications  as  the  multiple  purpose  Cooper 
Lake  authorized  by  Congress  by  one  or  more  local  sponsors.  As  is  the 
case  with  most  water  supply  lakes  constructed  by  cities,  river 
authorities,  or  water  districts  in  Texas,  it  is  expected  that  a  minimal 
amount  of  land  above  the  water  supply  pool  would  be  acquired  since 
provision  for  a  flood  pool  is  unnecessary.  It  is  also  assumed  that 
recreational  use  would  occur  on  the  lake  consisting  of  boat  ramp  and 
water  access  facilities,  and  minimum  facilities  for  health  and  safety  at 
two  locations  on  land  acquired  by  the  local  sponsor.  There  would 
be  no  Federal  interest  in  recreation  development,  but  it  is  possible 
that  State  support  of  some  recreation  development  on  lands  acquired  by 
the  local  sponsor  could  occur. 

a.  Beneficial  Impacts.  The  lake  would  provide  273,000  acre-feet  of 
storage  and  provide  a  reservoir  with  related  recreation  potential  on 
19,305  acres  of  water.  Expected  recreation  use  would  average  275,000 
man-days.  The  lake  would  be  capable  of  supporting  arv  annual  harvest  of 
64,720  pounds  of  commercial  fish,  with  a  value  of  $9,700.  About  1,750 
acres  of  project  lands  above  the  water  supply  pool  would  be  managed  at 
tlie  discretion  of  the  local  sponsor  for  fish  and  wildlife,  shoreline 
development,  recreation,  or  agriculture. 

b.  Adverse  Impacts.  There  would  be  19,305  acres  of  terrestrial  habitat 
inundated  by  the  lake  and  about  21  miles  of  t Ire  South  Sulphur  River. 
Populations  of  sport  and  commercial  fish  capable  of  living  in  reservoirs 
would  increase  dramatically  in  the  lake,  but  populations  of  about  50 
percent  of  the  stream  species  now  occurring  in  the  affected  area  would 
be  reduced  or  eliminated.  Losses  in  sport  hunting  and  fishing  average 
8,450  mandavs  wich  a  value  of  $19,100.  The  loss  in  potential  harvest  of 
about  5,632  pounds  of  commercial  stream  fish  valued  at  about  $800  would 
result  from  stream  inundation.  A  loss  of  about  $1,285  annually  from 
commercial  furbearers  would  also  result  from  the  loss  in  habitat. 
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Reservoir  construction  would  result  in  substantial  temporary  air,  noise, 
and  water  pollution  during  early  phases  of  the  project.  Roads,  utility 
lines,  and  cemeteries  must  be  relocated.  Ninety  identified  archeological 
sites,  partially  mitigated  through  data  collection,  would  be  directly 
affected  by  the  reservoir.  Further  mitigation  would  be  up  to  the  local 
sponsors  or  as  required  for  obtaining  State  or  Federal  permits  for 
construction . 

c.  Mitigation  Requirements.  Corps  proposed  terrestrial  habitat 
mitigation  for  the  Water  Supply  Only  plan  would  require  acquisition  and 
management  of  25,500  acres  of  bottomland  hardwood,  semiwooded,  and  open 
habitat.  This  mitigation  would  add  about  $359,100  in  average  annual 
charges  to  this  plan.  Land  acquisition  would  cause  adverse  economic  and 
social  impacts.  Estimated  tax  losses  for  this  quantity  of  land  are 
$58,500,  and  productivity  losses  amount  to  about  $2.7  million. 

Terrestrial  habitat  mitigation  would  offset  sport  hunting  losses  and 
potential  fur  harvest. 

5.05  Nonstructural  Alternative. 


a.  Beneficial  Impacts.  About  66,200  acres  of  land  within  the  3-year 
flood  plain  would  improve  in  value.  This  includes  the  conversion  of 
about  9,900  acres  of  semiwooded  and  cleared  pastureland  to  bottomland 
hardwoods  through  natural  succession  over  the  life  of  the  project. 

About  24,200  acres  within  the  public  corridor,  if  purchased  by  a  local 
sponsor,  would  improve  in  wildlife  value.  Public  use  on  this  land  and 
highway  access  parks  would  provide  542,000  recreation  days.  Fish  and 
wildlife  benefits  from  a  net  increase  of  12,000  mandays  of  sport 
hunting  and  fur  harvest  increases  are  about  $31,700.  Wetlands  within 
the  corridor  would  be  preserved  with  public  ownership,  and  a  total  of 
about  46,200  acres  of  wooded  wetlands  within  the  3-vear  flood  plain 
would  gradually  improve  in  value. 

Overall  net  flood  damage  reduction  benefits  within  the  30-year  flood 
plain,  if  implemented  by  landowners,  would  be  $183,100.  This  includes 
land  use  changes,  reduction  in  fence  damages,  and  floodproofing  of  two 
houses  within  the  30-vear  flood  plain. 

b .  Adverse  impacts.  Economic  productivity  would  be  reduced  on  lands 
within  tiie  3-year  flood  plain,  and  9,900  acres  of  cleared  or 
semicleared  lands  would  revert  to  a  lower  land  use  (wildlife  habitat). 
About  24,200  acres  of  land  would  be  removed  from  private  ownership, 
agricultural  production,  and  the  local  tax  rolls.  Wildlife  values  on 
cleared  land  in  the  3-  to  30-year  flood  plain  would  be  reduced  slightly 
due  to  the  change  to  hay  cropping,  and  2,400  acres  of  semiwooded  habitat 
would  be  cleared. 

e.  Mitigation  Requirements.  The  Nonstructural  plan  will  result  in  the 
conversion  of  6,600  acres  of  semiwooded  habitat  to  bottomland 
hardwoods  and  a  conversion  of  2,400  acres  of  semiwooded  to  open 
habitat.  in-kind  full  compensation  for  these  semiwooded  losses  would 
require  acquisition  and  management  of  about  14,300  acres  of  semiwooded 
habitat.  However,  since  the  net  losses  of  semiwooded  habitat  are 
primarily  the  result  of  conversion  to  a  more  productive  habitat  type 
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(bottomland  wooded)  compensation  for  this  plan  is  considered 
inappropriate.  Therefore,  no  mitigation  charges  are  added  to  this 
p  lan. 

5.06.  No  Action  Alternatives. 

a.  Beneficial  Impacts.  Habitat  in  the  flood  plain  is  expected  to 
remain  essentially  the  same  in  quantity  and  quality.  Various  economic 
mechanisms  will  interact  to  cause  clearing  in  some  areas,  while  other 
areas  will  revert  to  lower  economic  land  uses  over  time.  The 
rural/esthetic/environmental  balances  now  in  existence  will  continue  in 
the  absence  of  major  incentives  to  drive  land  use  change.  Lack  of 
change  or  slow  change,  is  considered  a  beneficial  impact  to  wildlife 
habitat  and  other  environmental  considerations,  and  it  allows  time  for 
economic  and  social  reactions  to  naturally  occur  and  adjust  to  each 
other. 

b.  Adverse  Impacts .  The  majority  of  land  in  the  91,200  acre  30-year 
flood  plain  will  remain  subject  to  frequent  flooding  and  will  not  be 
used  for  crop  or  pasture  uses  though  soils  are  highly  productive.  About 
31,200  acres  of  cleared  and  semicleared  pastureland  and  fences,  farm 
structures,  and  equipment  will  continue  to  suffer  flood  damage.  It  is 
expected  that  local  interests  will  develop  the  surface  water  supply 
yield  of  the  Sulphur  River  at  some  future  date  in  the  absence  of  a 
Federal  multiple-purpose  project.  Based  on  Corps  studies  of  the  most 
probable  Water  Supply  Only  project,  this  is  expected  to  occur  at  the 
Cooper  site,  though  timing  is  uncertain.  Local  water  supply  sponsors 
hold  water  rights  to  the  South  Sulphur  River  water. 


SECTION  VI  -  PUBLIC  INVOLVEMENT  AND 


HISTORY  OF  COORDINATION 


6.01  Early  Planning.  The  early  planning  on  the  project  was  accomplished 
in  response  to  10  congressional  committee  resolutions  adopted  during  the 
period  April  1937  through  January  1949  requesting  reviews  of  various 
existing  reports  on  projects  within  the  Red  River  Basin.  The  planning 
was  also  accomplished  in  response  to  11  Congressional  acts  adopted 
during  the  period  August  1935  through  July  1946  authorizing  preliminary 
examinations  and  surveys  within  the  Red  River  Basin.  Public  hearings 
were  held  during  the  period  1936  through  1947  at  various  points  through 
the  basin  in  order  to  afford  local  interest  the  opportunity  to  express 
their  views  and  desires  on  the  situation  at  hand.  Seventeen  public 
hearings  were  held  in  the  upper  basin  above  Fulton,  eight  in  the  basin 
below  Fulton,  and  two  were  held  in  Washington,  DC.  In  general,  local 
interests  desired  navigation  improvements,  the  construction  of  reservoirs 
and  levees,  and  channel  improvements  for  flood  control  and  allied  pur¬ 
poses,  including  major  drainage,  power  irrigation,  recreation,  and 
municipal  water  supply.  One  major  improvement  desired  by  local  interests 
in  the  basin  below  Denison  Dam  was  the  improvement  of  the  Sulphur  River 
and  its  Tributaries,  which  consisted  generally  of  construction  of  Cooper 
Dam  and  Reservoir,  channel  improvements,  and  levee  construction. 

On  17  April  1950,  the  Board  of  Engineers  for  Rivers  and  Harbors 
issued  a  public  notice  describing  the  improvements  which  it  proposed  to 
recommend  in  its  report  in  response  to  the  Congressional  resolutions. 

This  afforded  local  interests  an  opportunity  to  present  additional 
information  and  their  more  recent  views  to  the  board.  Prior  to  adopting 
its  final  recommendations,  the  board  gave  careful  considerations  to  the 
communication  received.  The  board  filed  its  report  on  20  June  1950. 

Advanced  planning  for  the  Cooper  Lake  and  Channels  project  began 
in  1957,  with  actual  construction  work  beginning  on  some  levees  and 
channels  in  1958. 

DRAFT  EIS-KINAL  FT  8 


6.02  Draft  F.IS  Availability.  The  notice  of  availability  of  the  Draft 
EIS  was  published  in  the  Federal  Register  on  18  June  1976.  A  news  release 
was  issued  by  the  office  of  the  New  Orleans  District  Engineer,  via  local 
newspaper,  and  single  copies  of  the  draft  statement  were  made  available 
to  the  public  upon  request.  The  draft  EIS  was  mailed  to  Federal,  State, 
and  local  Covernment  agencies,  environmental  groups  and  organizations, 
and  individuals  known  to  have  an  interest  in  the  prOiect. 

6.03  Public  Meeting  to  Review  Draft  EIS.  On  31  July  1976  a  public  meeting 
was  held  in  Commerce,  Texas,  to  review  the  draft  EIS.  All  interested 
persons  were  urged  to  present  pertinent  factual  material  in  support  of 
their  views  concerning  this  document.  Of  the  nearly  650  people  in 
attendance  at  the  meeting,  55  delivered  oral  statements.  Those  who 
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presented  statements  included  two  members  of  the  U.S.  House  of  Repre¬ 
sentatives,  a  representative  of  the  Governor  of  Texas;  various  State 
senators  and  representatives;  representatives  of  various  State  agencies, 
State  institutions,  and  environmental/conservation  groups;  landowners; 
and  other  public  interest  groups.  Nearly  unanimous  support  of  the  total 
authorized  plan  was  evidenced  at  the  meeting.  Of  the  55  speakers  at 
the  meeting,  three  (Edward  C.  Fritz,  Chairman  of  the  Texas  Committee 
on  Natural  Resources;  Howard  Saxion,  Inland  Conservation  Chairman  of  the 
Lone  Star  Chapter  of  the  Sierra  Club;  and  Leland  Wommack,  resident  of 
the  Sulphur  River  Basin)  expressed  opposition  to  one  or  more  features  of 
the  authorized  plan. 

6.04  Final  EIS.  Based  on  analysis  of  all  written  comments  received  on 
the  draft  EIS,  and  results  of  the  public  meeting,  a  recommended  plan 
for  the  Cooper  Lake  and  Channels  was  finalized  and  incorporated  into  a 
final  EIS  which  was  filed  with  CEQ  on  24  July  1977.  Written  comments 
were  received  from  the  following  recipients  of  the  draft  EIS  and  were 
reported  in  the  final  EIS  with  response  by  the  Corps  of  Engineers: 

a .  Federal . 

Advisory  Council  on  Historic  Preservation  (25  June  1976) 

US  Department  of  Transportation,  Federal  Highway  Administration 
(25  June  1976) 

US  Public  Health  Service,  Vector-borne  Disease  Division 
(6  July  1976) 

US  Department  of  Agriculture,  Forest  Service  (4  August  1976) 

US  Department  of  Health,  Education,  and  Welfare,  Regional 
Office  (5  August  1976) 

US  Department  of  Commerce,  Deputy  Assistant  Secretary  for 
Environmental  Affairs  (10  August  1976) 

Environmental  Protection  Agency  (16  August  1976) 

US  Department  of  Interior,  Office  of  the  Secretary  Southwest 
Region  (17  August  1976) 

Federal  Power  Commission  (1  September  1976) 

b .  State . 

Louisiana  Department  of  Public  Works  (29  June  1976) 

Arkansas  Department  of  Local  Services  (30  August  1976) 

(Arkansas  Game  and  Fish  Commission) 

(Arkansas  Historic  Preservation  Program) 

Governor  of  Texas  (14  December  1976) 

c .  Environmental  Groups. 

Environmental  Defense  Fund  (29  June  1976) 

Ozark  Society,  Bayou  Chapter  (29  July  1976) 

Texas  Committee  on  Natural  Resources  (31  July  1976) 
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d.  Others. 


University  of  Texas,  Dr.  Clark  Hubbs  (21  June  1976) 

City  of  Irving,  Texas,  Mayor  (24  June  1976) 

Mr.  Albert  Roach  (23  July  1976) 

County  Judge  and  Commissioner's  Court  of  the  County  of 
Franklin  (26  July  1976) 

North  Central  Texas  Council  of  Governments  (29  July  1976) 

(City  of  Commerce,  Texas,  Mayor) 

(North  Texas  Municipal  Water  District) 

(City  of  Irving,  Texas) 

Southern  Methodist  University,  Dr.  Alan  Skinner  (2  August  1976) 
Dr.  Douglas  S.  Gale  (9  August  1976) 

Ark-Tex  Council  of  Governments  (13  August  1976) 

6.05  Legal  Coordination.  On  30  June  1977,  copies  of  the  final  EIS  were 
forwarded  to  the  US  Attorney  in  Tyler,  Texas,  for  his  use  in  pursuing 
the  legal  proceedings  necessary  to  obtain  relief  from  the  court  injunction 
of  May  1971  and  dismissal  of  the  entire  lawsuit.  The  trial  was  held  on 
9  through  17  Januarv  1978  and  a  ruling  was  issued  by  the  court  on 
8  December  1978.  This  ruling  declared  that  the  final  EIS  was  legally 
insufficient  and  that  the  project  was  permanently  enjoined  from  continuing 
further  until  such  time  as  an  environmental  impact  statement  is  filed 
which  corrects  the  deficiencies  noted  by  the  court  and  complies  with  the 
National  Environmental  Policy  Act  of  1969  to  the  fullest  extent  possible. 

This  final  supplemental  EIS  incorporating  comment  and  response  to 
the  various  alternatives  presented  has  been  filed  with  EPA.  After  a 
30-day  review  period  on  the  final  supplemental  EIS,  a  decision  will  be 
made  regarding  the  Cooper  Lake  and  Channels  project. 

INTERAGENCY  COORDINATION 

6.06  USFWS-TPWD  Coordination.  Coordination  on  the  authorized  project 
was  conducted  with  USFWS  resulting  in  a  USFWS  report  on  13  July  1966. 

After  the  May  1971  court  injunction,  the  USFWS  was  requested  to  re¬ 
evaluate  the  fish  and  wildlife  impacts  of  the  project  for  the  draft 
EIS,  resulting  in  letter  reports  dated  March  8,  1972,  and 
September  3,  1976.  A  current  Coordination  Act  report  is  published 
in  appendix  B.  Continuing  coordination  has  been  maintained  with  the 
USFWS  and  TPWD  through  the  period  of  preparation  of  the  draft  EIS  to  the 
current  date.  A  complete  chronology  of  coordination  on  the  mitigation 
issue  is  included  in  appendix  B. 
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By  Planning  Aid  Letter  dated  August  19,  1980,  and  in  a  current 
Coordination  Act  report,  the  USFWS  provided  current  recommendations 
on  the  Cooper  Lake  project,  relating  primarily  to  the  mitigation  issue. 

The  following  is  a  response  to  each  of  the  recommendations  in  the 
Planning  Aid  Letter.  A  summary  of  all  recommendations  and  Corps 
response  to  the  previous  USFWS  reports  is  found  in  appendix  B,  along 
with  a  detailed  analysis  of  the  current  recommendations. 

Planning  Aid  Letter  Recommendations,  August  19,  1980 

USFWS  Recommendation,  Any  levees  which  are  part  of  the  project  be 
managed  for  wildlife  diversity. 

Corps  Response.  The  only  levee  proposed  to  be  constructed  with  the 
Reservoir  Only  plan  now  recommended  is  a  spur  4RSS  which  is  needed  in  con¬ 
junction  with  the  outlet  channel  for  Cooper  Lake.  This  spur  will  continue 
to  provide  protection  to  existing  developed  land.  Approximately  750  acres 
of  land  downstream  of  the  dam  and  upstream  of  Highway  19/154  are  proposed 
for  the  purchase  as  part  of  the  Reservoir  Only  plan.  This  land  is  needed 
for  multiple  purposes  of  flowage  regulation  at  the  3000  c.f,s.  discharge, 
mitigation  of  bottomland  hardwood  terrestrial  losses,  and  public  use, 

About  3  miles  of  existing  levee  adjoin  this  tract  and  a  nature  trail 
system  is  proposed  by  the  Corps  along  this  levee  and  the  new  spur  4RSS 
between  the  dam  and  Highway  19/154.  Existing  levees  in  the  Sulphur  River 
flood  plain  are  owned,  operated,  and  maintained  by  non-Federal  local 
interests  under  past  agreements,  or  are  privately  owned  and  operated.  All 
levee,  however,  must  be  maintained  in  a  condition  which  primarily  will  ful¬ 
fill  its  flood  control  purpose.  Within  the  levees  adjacent  to  the  river, 
and  interior  drainage  facilities  and  borrow  areas  can  be  managed  for  their 
wildlife  value. 

USFWS  Recommendation.  Any  levees  which  are  part  of  the  project  be 
designated  for  public  use  nature  trails. 

Corps  Response.  See  response  above.  Levee  Spur  4RSS  will  be  publicly 
accessible  and  trail  access  will  be  provided, 

USFWS  Recommendation.  Any  lands  designated  for  nonstructural  flood 
control  be  designated  as  wildlife  lands.  Such  land  should  be  acquired  in 
public  ownership. 

Corps  Response.  There  are  no  true  natural  flood  storage  areas 
identified  in  the  Sulphur  River  Basin,  The  existing  flood  plain  does  func¬ 
tion  to  spread  out  and  slow  overbank  discharges.  The  nonstructural  plan 
evaluated  in  the  SEIS  designates  a  habitat  zone  within  the  3-year  frequency 
flood  plain.  This  plan  is  not  selected  for  implementation  in  the  SEIS. 

There  are  no  lands  acquired  for  nonstructural  flood  control  with  the 
Reservoir  Only  plan. 

USFWS  Recommendation.  To  compensate  for  terrestrial  wildlife  losses 
resulting  from  implementation  of  the  Cooper  Lake  with  Flood  Control,  No 
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New  Channels  or  Levees  (Reservoir  Only)  about  22,700  acres  of  bottomland 
hardwoods,  4,400  acres  of  open-land,  300  acres  of  semi -wooded  and  6,000 
acres  of  upland  woods,  as  shown  on  a  map  which  has  been  provided  to  your 
planners,  be  acquired  and  managed  to  a  Habitat  Unit  Value  of  nine  at  an 
estimated  O&M  cost  of  five  dollars  per  acre  (1980  costs). 

Corps  Response.  The  Corps  accepts  compensation  recommendations  for 
bottomland  hardwood  habitat  losses.  The  Corps  recommends  acquisition, 
development  and  management  of  about  25,000  acres  within  the  area  generally 
as  proposed  by  USFWS.  The  Corps  also  recommends  terrestrial  habitat  miti¬ 
gation  features  on  project  lands  at  Cooper  Lake,  and  lands  downstream  of 
Cooper  Dam. 

USFWS  Recommendation.  That  compensation  lands  include  those  adjoin¬ 
ing  the  upper  end  of  Wright  Patman  Lake  and  extend  upstream  in  the  White 
Oak  Creek  drainage. 

Corps  Response.  The  Corps  recommended  mitigation  plan  includes 
mostly  these  lands. 

USFWS  Recommendation.  Study  the  feasibility  of  stage  filling,  If 
the  study  results  are  positive,  and  the  time  and  elevation  differences 
between  Stage  I  and  Stage  II  are  acceptable  for  propagation  of  fish  and 
wildlife,  then  we  recommend  stage  filling. 

Corps  Response.  The  Corps  does  not  accept  stage  filling  recommenda¬ 
tions  for  Cooper  Lake.  Corps  feasibility  analysis  of  stage  filling  potential 
at  Cooper  Lake  resulted  in  a  determination  that  short  term  benefits  of 
stage  filling  were  not  as  important  as  developing  the  full  potential  of 
the  lake  initially. 

USFWS  Recommendation.  Include  in  the  operations  manual,  the  follow¬ 
ing  release  schedules  which  are  designed  to  mitigate  unavoidable  stream 
losses  attributable  to  the  creation  of  Cooper  Lake. 

a.  Upon  completion  of  the  impoundment  structure,  a  continuous  release 
of  5  cfs  should  be  implemented  until  normal  operating  level  is 
reached  or  if  stage  filling  is  shown  to  be  feasible,  then  until 
Stage  I  is  reached, 

b.  Once  the  normal  operating  level  or  Stage  I  is  reached,  a  continuous 
release  schedule  of  (1)  45  cfs  for  months  September  through 
February,  (2)  50  cfs  for  the  months  March  and  April,  and  (3)  30 
cfs  for  the  months  May  through  August  should  be  implemented. 

c.  During  a  mild  drought  period  (ex.  one  in  four  year  low  flow), 
the  above  recommendation  (7b)  should  be  reduced  by  10  cfs. 

d.  During  a  more  severe  drought  period  (ex.  one  in  seven  year  low 
flow)  the  recommendation  should  be  reduced  to  (1)  25  cfs  for  the 
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months  September  through  January,  (2)  35  cfs  for  the  months 
February  and  March,  (3)  25  cfs  for  April,  (4)  20  cfs  for  May, 

(4)  15  cfs  for  June,  and  (5)  10  cfs  for  the  months  July  and 
August . 

e.  During  an  even  more  severe  drought  period  (ex,  one  in  ten  year 
low  flow),  the  recommendation  should  be  reduced  to  a  continuous 
release  of  5  cfs  for  all  months. 

Corps  Response. 

a.  Accepted.  This  recommendation  will  be  included  in  the  deliberate 
impoundment  plan. 

b.  Rejected.  Water  storage  is  not  a-  lable  to  make  a  continuous 
release  as  requested.  The  Corps  will  include  in  the  Operating 
Plan  a  procedure  for  holding  5  percent  of  the  flood  pool  and 
making  releases  at  the  rate  requested  for  each  month  when  this 
storage  is  available.  The  Corps  retains  the  right  to  maintain 
higher  release  rates  when  pool  stages  higher  than  the  5  percent 
pool  are  forecast,  or  when  flood  control  purposes  mav  be 
jeopardized  due  to  flood  conditions.  Monthly  release  rates  and 
percents  may  be  modified  in  the  future  to  optimize  benef-.cial 
downstream  effects,  only  after  conducting  appropriate  hydraulic 
studies,  coordination  with  the  USFWS  and  TPWP  and  when  such 
changes  would  not  adversely  affect  the  flood  control  purpose. 

A  5  cfs  continuous  low  flow  release  will  be  made  when  lake 
elevations  are  below  440  feet  msl. 

c.,  d.,  and  e.  These  releases  could  also  be  made,  as  requested,  part 
of  the  time  through  use  of  retained  flood  poo]  storage,  However, 
droughts  cannot  be  predicted  and  the  contingency  plans  would  have 
to  be  based  on  lake  levels.  Since  the  Corps  plan  only  utilizes 
captured  flood  storage,  drought  contingency  plans  are  a  moot 
point  since  elevations  of  the  lake  direct  the  implementation  of 
the  USFWS  recommended  flow  when  possible, 

USFWS  Recommendation.  List  and  analyze  the  techniques  available  for 
predicting  droughts  and  relate  these  findings  to  the  implementation  of  the 
above  drought  contingency  plans. 

Corps  Response.  There  are  no  techniques  for  predicting  long  term 
droughts.  The  maximum  rainfall  forecast  currently  used  by  the  National 
Weather  Service  is  about  3  months,  though  studies  are  currently  being  done 
to  extend  forecasts  to  1  year.  Drought  years  in  North  Central  Texas  and 
east  Texas  have  occurred  on  an  average  frequency  of  once  every  7  years, 
and  two  consecutive  drought  years  have  occurred  on  the  average  of  one  every 
15-20  years.  There  is,  however,  no  proven  way  to  predict  droughts,  or  to 
determine  if  a  current  drought  will  continue  into  the  future.  The  only  way 
to  develop  contingency  plans  for  downstream  releases  is  to  utilize  reservoir 
levels.  Since  water  supply  storage  is  not  available  for  making  downstream 
releases,  lake  elevations  in  the  flood  pool  are  the  only  means  available 
for  developing  contingency  plans  for  Cooper  Lake. 


80 


Section  2(b)  USFWS  Coordination  Act  Report  ^February  9,  1981). 


Recommendation  #1.  The  Corps  of  Engineers  adopt  and  implement  the 
following  release  schedules  for  Cooper  Lake: 


a.  Upon  completion  of  the  impoundment  structure,  a  continuous 
release  of  5  cfs  be  implemented  until  normal  operating  level  is 
reached  or  until  stage  1  is  reached. 

b.  Once  the  normal  operating  level  or  stage  1  is  reached,  a 
continuous  release  schedule  of  (1)  45  cfs  for  months  September  through 
February,  (2)  50  cfs  for  the  months  March  and  April,  and  (1)  30  cfs  for 
the  months  of  May  through  August  be  implemented . 

c.  During  a  mild  drought  period  (example,  one  in  four  years 
low  flow),  the  above  recommendation  (b ( 1 ) )  be  reduced  bv  10  cfs. 

d.  During  a  more  significant  drought  (example,  one  in  seven  years 
low  flow),  the  recommendation  be  reduced  to  (1)  25  cfs  for  the 

months  of  September  through  January,  (2)  35  cfs  for  the  months  February 
and  March,  (3)  25  cfs  for  April,  (4)  20  cfs  for  May,  (5)  14  cfs  for  June, 
and  (6)  10  cfs  for  the  months  July  and  August. 

e.  During  an  even  more  severe  drought  period  (example,  one  in 
10  years  low  flow),  the  recommendation  should  be  reduced  to  a  continuous 
release  of  5  cfs  for  all  months. 

Corps  Response. 

a.  Accepted.  This  recommendation  will  be  included  in  the 
deliberate  impoundment  plan. 

b.  Rejected.  The  Corps  cannot  make  a  continuous  release  as 
requested.  The  Corps  will  include  in  the  Operating  Plan  a  procedure  for 
holding  5  percent  of  the  flood  pool  and  making  releases  at  the  rate 
requested  for  each  month  when  this  storage  is  available.  The  Corps 
retains  the  right  to  maintain  higher  release  rates  when  pool  stages  higher 
than  the  5  percent  flood  pool  are  forecast,  or  when  flood  control 
purposes  may  be  jeopardized  due  to  flood  conditions.  Monthly  release 
rates  and  periods  may  be  modified  in  the  future  to  optimize  beneficial 
downstream  effects,  only  after  appropriate  hydraulic  studies, 
coordination  with  USFWS  and  TPWD,  and  when  such  changes  would  not 
adversely  affect  the  flood  control  purpose.  A  5  cfs  continued  low  flow 
release  will  be  made  when  lake  elevations  are  below  440  feet  msl. 

c. ,  d. ,  and  e.  These  releases  could  also  be  made,  as  requested, 
part  of  the  time  through  use  of  retained  flood  pool  storage.  However, 
droughts  cannot  be  predicted,  and  the  contingencv  plans  would  have  to  be 
based  on  lake  levels.  Since  the  Corps  plan  onlv  utilizes  captured  flood 
storage,  drought  contingency  plans  are  a  moot  point  since  elevations  of 
the  lake  direct  the  implementation  of  tile  USFWS  recommended  flow  when 
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Recommendation  2.  Cooper  Lake  be  impounded  in  two  phases  to  com¬ 
plement  the  water  supply/demand  analysis. 


Corps  Response.  The  Corps  does  not  accept  stage  filling  recom¬ 
mendations  for  Cooper  Lake.  Corps  feasibility  analysis  of  stage  filling 
potential  at  Cooper  Lake  resulted  in  a  determination  that  short-term 
benefits  of  stage  filling  were  not  as  important  as  developing  the  full 
potential  of  the  lake  initially. 

At  March  1980  price  levels,  a  stage  I  Cooper  Lake  providing  about 
60  mgd  dependable  yield  would  have  a  direct  construction  cost  of 
$81,832,000  if  constructed  to  allow  for  ultimate  impoundment  and  operation 
at  the  design  pools  presented  for  the  Reservoir  Only  plan.  This  compares 
to  $88,267,000  for  the  unstaged  reservoir  recommended  in  the  supplemental 
EIS.  For  the  second  stage  of  construction,  an  additional  $8,772,000  in 
construction  costs  would  be  incurred,  primarily  to  modify  the  stage  I  dam 
and  clear  additional  areas  within  the  stage  IT  pool.  While  the  total  March 
1980  costs  for  a  staged  project  are  only  $2,400,000  more  in  direct  con¬ 
struction  costs,  this  does  not  take  into  account  20  years  of  inflation  on 
the  estimated  $8,772,000  in  stage  II  construction  costs.  The  benefits  to 
be  gained  from  a  staged  project  are  a  temporary  postponement  in  wildlife 
habitat  inundation  and  a  rejuvenation  of  the  reservoir  fishery  after  a 
period  of  natural  aging.  If  storaee  above  the  stage  I  pool  were  used  to 
make  interim  downstream  fishery  releases,  some  of  the  benefits  to 
terrestrial  habitat  would  be  foregone,  and  the  shoreline  would  have  a 
larger  fluctuation  zone  which  would  hinder  recreation  use. 

Recommendation  3.  That  the  Corps  of  Engineers  proceed  with  the 
terrestrial  habitat  mitigation  plan  as  presented  in  the  draft  supplemental 
EIS. 

Corns  Response .  Accepted. 

Roeommendat ion  4.  That  the  terrestrial  mitigation  plan  presented  in 
the  supplemental  EIS  be  implemented  concurrent  with  project  construction. 

Corps  Response.  The  Corps  will  not  initiate  physical  construction 
until  Congress  has  acted  on  the  recommended  mitigation  plan.  Develop¬ 
ment  of  the  mitigation  area  and  completion  of  the  project  will  be  as 
concurrent  as  practical  considering  the  status  of  the  project  and  budgetary 
requi remenrs . 

Recommendation  3.  That  when  the  terrestrial  mitigation  area  has  been 
acquired  in  fee  simple  title,  fenced,  and  initial  plantings  of  selected 
flora  completed  by  the  Corps  of  Engineers,  the  area  be  transferred  to  the  TPWD 
for  administration  under  conditions  of  a  Ceneral  Plan  in  accordance  with  the 
provisions  of  and  under  the  authority  of  the  Fish  and  Wildlife  Coordination 
Act  (48  St.it.  401,  as  amended:  16  U.S.C.  et  seq . )  . 

Corps  Response.  Accepted.  Initial  development  of  the  area  will  be 
accomplished  bv  the  Corps,  and  the  TPWD  will  be  offered  management  of  the 
l ands  . 


Recommendation  6.  That  the  USFWS  be  provided  an  opportunity  to 
participate  in  the  preparation  of  the  master  plan  for  the  Cooper  Lake 
proj  ect . 

Corps  Response.  Accepted.  The  USFWS  will  be  provided  full 
opportunity  to  have  input  into  the  master  plan  for  Cooper  Lake. 

6.07  Consideration  and  Response  to  Deleted  State  Comments.  Ten  letters 
from  State  agencies  to  the  Governor's  Budget  and  Planning  Office  (the 
clearinghouse  for  coordinating  State  agency  comments  on  Federal  projects) 
commenting  on  the  draft  EIS  (10  June  1976)  for  the  Cooper  Lake  and 
Channels  project  were  obtained  informally  by  the  Corps  of  Engineers. 

The  following  is  a  short  summary  of  the  10  letters  received  and  Corps 
response.  The  full  text  of  the  letters  and  the  full  Corps  response 
are  found  in  appendix  A  which  completes  the  coordination  section  IX 
of  the  final  EIS  filed  24  June  1977. 

a.  Texas  Parks  and  Wildlife  Department  (August  4,  1976).  The 
majority  of  comments  related  to  factual  corrections  to  wildlife  and 
fisheries  use  data  and  design  suggestions  for  improving  aspect  of  the 
proposed  plan  to  reduce  impacts  or  improve  wildlife  and  fisheries 
habitat.  Most  of  the  factual  corrections  on  use  data  were  incorporated 
into  the  monetary  evaluations  in  the  final  EIS.  Suggestions  regarding 
tailwater  access  reduced  channels  action,  recreation  facilities,  multi¬ 
level  outlets,  clearing  plans,  and  fishing  reefs  were  either  accepted  bv 
the  Corps,  already  included  in  the  project  plan,  or  will  be  given 
detailed  consideration  in  Recreation  Master  Planning  for  the  project. 
Comments  by  the  Department  regarding  nonstructural  alternatives,  use  of 
levees  for  trail  systems,  recreation  use  and  benefit  analysis  of  the 
reservoir,  and  mitigation  of  unavoidable  wildlife  and  fishery  losses 
are  considered  and  addressed  in  the  supplemental  EIS. 

b.  Texas  Water  Development  Board  (July  27,  1976).  The  Board 
made  several  comments  supporting  the  proposed  project,  mentioned  claimed 
recreation  benefits  for  the  reservoir  as  being  underestimated,  and  made 

a  comment  on  long  term  trend  information  in  the  draft  EIS  on  agricultural 
and  land  use.  The  Corps  has  reevaluated  recreation  aspects  and  values 
in  the  supplemental  EIS  and  conducted  additional  land  use  studies  for 
determining  long  term  trends  in  the  basin. 

c.  Texas  Department  of  Agriculture  (July  1,  1976).  Comments 
received  concerned  the  taking  of  20,000  acres  out  of  agricultural  use 
and  the  lack  of  supporting  data  for  the  benefit/cost  ratios  in  the  draft 
EIS.  The  overall  impacts  of  taking  some  agricultural  land  and  enhancing 
the  use  of  other  agricultural  land  as  a  result  of  the  project  were 
addressed  in  the  final  EIS.  Support  for  the  benefit/cost  ratio  and 
methodology  used  is  now  in  the  supplemental  EIS. 
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d.  Texas  Forest  Service  (June  30,  1976).  The  Service  requested 
more  information  be  included  on  the  value  of  timber  in  the  affected  area, 
benefits  and  costs  regarding  the  land  use  changes  and  rights-of-way 
required,  and  values  for  commercial  fish.  These  were  generally  responded 
to  in  the  final  EIS  as  a  result  of  similar  comments  by  the  US  Department 
of  Agriculture  and  others.  Benefit/cost  analysis  is  included  in  the 
supplemental  EIS, 

e.  Texas  Department  of  Health  Resources  (July  1,  1976).  Comments 
by  the  Department  addressed  the  need  for  adequate  wastewater  treatment 
facilities  and  potable  water  for  the  recreation  use  expected.  These  will 
be  provided  in  recreation  areas.  Other  comments  addressed  the  need  for 
additional  information  on  taste  and  odor  problems  in  the  water  supply 
pool  related  to  clearing  plans  and  vector  control.  These  were 
addressed  in  the  final  EIS  in  response  to  similar  comments  from  other 
agencies  and  in  the  text . 

f .  State  Department  of  Highways  and  Public  Transportation  (July  26,  1976). 
This  Department  expressed  concern  over  sedimentation  impacts  on  highway 
bridges  as  a  result  of  past  and  proposed  channelization  (draft  EIS- 
authorized  plan).  With  the  plan  selected  and  presented  in  the  final  EIS, 

all  but  completion  of  6.7  miles  of  new  channel  in  conjunction  with 
levees  was  deleted  from  the  proposed  plan. 

g.  Texas  Water  Rights  Commission  (June  23,  1976).  The  Commission 
provided  comments  endorsing  the  proposed  project. 

h.  Texas  Water  Quality  Board  (July  20,  1976).  The  board  provided 
no  comments  on  the  project  requiring  response. 

i.  Texas  Air  Control  Board  (June  23,  1976).  The  board  provided 
no  comments  on  the  project  requiring  response,  except  that  vehicle 
exhaust  emissions  from  recreational  use  could  be  discussed. 

j.  General  Land  Office  (August  11,  1976).  This  office  expressed 
no  objections  to  the  proposed  project  but  requested  information  be 
provided  by  the  Corps  so  the  locations  of  State-owned  streambeds  as  a 
result  of  past  and  proposed  channelization  could  be  determined. 

6.08  Coordination  of  the  Supplemental  EIS.  The  draft  supplemental  EIS 
was  circulated  for  comment  by  all  Federal,  State,  and  local  agencies, 
environmental  groups,  and  individuals  on  the  project  mailing  list  on 
20  October  1980.  A  notice  of  availability  was  published  in  the  Federal 
Register  on  31  October  1980.  Comments  received  on  the  draft  supplement 
have  been  considered  in  making  recommendations  on  the  Cooper  Lake  and 
Channels  project  included  in  this  final  supplement. 

6.09  Summary  of  Public  Meeting  on  Draft  Supplemental  EIS.  On 
24  November  1980,  a  public  meeting  was  held  in  Sulphur  Springs,  Texas. 

Purposes  of  the  meeting  were: 

a.  Review  the  draft  supplemental  impact  statement,  identify  and 
summarize  environmental  impacts  of  four  alternative  plans  and  the  no 
action  alternative  to  meet  or  partially  meet  identified  water  resource 
needs  of  the  Sulphur  River  Basin,  Texas,  and  indicate  a  tentatively 
selected  plan  for  recommendation. 
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b.  Present  information  and  accept  public  response  on  the  acquisition 
of  wildlife  habitat  mitigation  lands,  which  would  be  a  postauthor izat ion 
change  to  the  project. 

c.  Present  information  and  accent  public  response  on  the  deletion  of 
remaining  unconstructed  downstream  channels  and  levees  from  the  previously 
proposed  (final  E1S)  plan,  which  would  also  constitute  a  postauthorization 
change . 

The  meeting  was  attended  by  about  230  people,  and  there  were  16  oral 
statements  made.  Congressman  Sam  Hall  and  Congressman-elect  Ralph  Hall  made 
short  presentations.  Bob  Block  of  Senator  Bentsen's  office  and  Peter 
Collumb  of  Senator  Tower's  office  also  made  short  statements.  The  tone  of 
all  the  Congressional  representation  was  congratulatory  for  expediency  in 
getting  the  deficiencies  of  the  final  EIS  corrected,  and  the  need  to  continue 
to  get  the  project  back  on  track.  Sam  Hall  expressed  the  need  for  Sulphur 
River  flood  control  and  also  felt  a  change  in  priorities  (people)  would 
occur  over  the  next  4  years.  State  Representative  Peter  Patterson  and 
Delta  Countv  Judge,  Joe  Poage,  also  spoke  in  favor  of  the  project. 

Richard  Roach  and  Carl  Riohn  representing  NTMVD  made  a  presentation. 
Major  points  were  that  it  was  difficult  for  them  to  accept  the  delays  and 
subsequent  cost  increases  of  Cooper  Lake  over  the  years;  that  the  Corns 
underestimated  water  supply  needs  significantly;  that  NTMWD  needs  the  water 
and  would  pay  their  fair  share  of  Cooper  whatever  plan  the  Corps  selects; 
that  mitigation  for  fish  and  wildlife  in  a  project  authorized  in  1955  is 
unfair  and  places  a  heavy  financial  burden  on  the  sponsors;  that  the  Federal 
Government  should  nav  tiie  total  mitigation  cost;  that  thev  would  not  accept 
any  releases  of  water  from  Cooper  Lake  which  would  affect  their  yield. 

Rov  McLothlin,  a  rancher  in  Red  River  County,  made  a  short  statement 
against  environmentalists  and  regulation. 

Cordon  Thorn  of  TDWR  made  a  statement  opposing  mitigation  in  principle 
and  stated  that  benefits  should  not  be  diminished  for  fish  and  wildlife 
purposes;  that  Congress  has  not  authorized  mitigation  and  TDWR  feels  it  is 
unjustified;  that  TDWR  concurs  with  holding  the  flood  pool  (5  percent)  and 
the  5  cfs  release  as  adequate  aquatic  mitigation. 

Jay  Garrett  presented  several  petitions  in  favor  of  the  project 
(Cooper  Dam) . 

Don  Abernathy,  Dr.  Harley  Davis,  Doug  Collins,  Larry  Skinner,  and 
Morris  Partain  all  presented  short  statements  regarding  the  need  for  water 
from  Cooper  Lake,  concern  about  delays  and  inflation,  support  for  the 
supplemental  FIS,  and  the  need  to  limit  environmental  regulation. 

The  full  transcript  of  the  public  meeting  and  written  statements 
received  is  available  for  public  inspection  in  the  Fort  Worth  District  office. 

6.10  Comment  and  Response.  Letters  of  comment  received  during  cons idorat  ion 
of  the  draft  supplemental  FIS  are  published  here  with  appropriate  Corps 
response.  Changes  to  the  text  of  the  draft  supplemental  FIS  are  noted  as 
applicable  in  the  Corps  response.  An  index  to  the  comments  is  provided  in 
table  VI- 1 . 
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TABLE  VI- 1 


COMMENTS  RECEIVED  ON  DRAFT  SUPPLEMENTAL  EIS 
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Page 


Federal 


Environmental  Protection  Agency 

US  Department  of  Transportation 

Federal  Energy  Regulatory  Commission 

US  Department  of  Commerce 
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Department  of  Housing  and  Urban  Development 

US  Department  of  Agriculture 

Advisory  Council  on  Historic  Preservation 

Department  of  Energy 

US  Department  of  Interior 

State 


Governor's  Office  of  Budget  and  Planning  (Texas) 

Texas  Parks  and  Wildlife  Department 
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Texas  Department  of  Water  Resources 

Arkansas  Office  of  Intergovernmental  Services 

Other 
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Ins  the  adequacy  of  the  Supplemental  Oraft  Statement.  Our  views  should 
provide  assistance  and  dlrejtlon  for  development  of  the  Final  Supplemental 
Statement. 


CORPS  RF.SPONSV. 


Federal  Regi 5 ter  according  to  our  responsibl 1 i ty  to  Inform  the  public 
of  our  views  on  proposed  Federal  actions  under  Section  309  of  the 
Clean  Air  Act. 


Definitions  of  the  categories  are  provided  on  the  enclosure.  Our  procedure 
Is  to  categorize  the  EIS  on  both  the  environmental  consequences  of  the 
proposed  action  and  on  the  adequacy  of  the  Impact  Statement  at  the  draft 
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basin,  then  the  opportunity  for  compensation  would  be  reduced 
more.  Streams  are  a  vanishing  resource.  Further  analysis  is 
desired. 
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feasibility  of  stage  filling  and  has  expressed  a  number  of  reasons 
for  opposing  such  an  action.  These  reasons  are  summarized  in  the 
following  list: 
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at  Ft.  Collin*,  Colorado.  Thi*  model  doe*  reflect  real  relationship* 
in  that  life  history  data  1*  used.  It  1*  certainly  the  state  of  the 
art  and  provide*  the  beet  available  estimate  as  to  effects  of  various 
flow  regimes  for  the  existing  river  channel.  An  attempt  Is  made  to 
balance  all  life  history  stages,  and  the  USFWS  acreage  analysis  -  flow 


10.  The  32,100  acre-feet  of  storage  originally  allocated  for  water 
quality  purposes  was  reallocated  to  water  supply  storage  in  1967.  Water 
quality  control  was  deleted  as  a  project  purpose  due  to  assurances  by 
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In  summary,  the  main  operating  difference  between  a  water  supply  reser¬ 
voir  and  a  multiple  purpose  reservoir  with  flood  storage  space  occurs 


during  periods  when  a  flood  occurs  above  the  dam,  A  water  supply  reser 
voir  passes  floodwater  when  the  lake  reaches  Its  spillway  elevation. 
With  a  multiple  purpose  lake,  floodwaters  are  temporarily  captured  abov 
the  conservation  pool  and  released  at  a  nondamaglng  downstream  rate. 

The  time  of  retention  varies  with  the  magnitude  of  the  flood  captured 
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The  DSES  fails  to  quantify  and  consider  ecological  losses,  other  than 
in  fishing  and  hunt i ng . 


accomplish  flood  control  and  recreation,  it  does  not  provide  for  water 


hensive  Nonstructural  plan  is  presented  as  the  least  costly  plan  in 
table  III-6  of  the  supplemental  EIS  and  reasons  for  rejection,  even 
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supplement  le,  therefore,  still  considered  the  best  overall  nonstructural 
plan  even  though  other  modified  plans  with  less  land  acquisition  may  have 
a  higher  benefit/cost  ratio. 


thirdly  note  on  page  HO  of  appendix  D  that  the  asaun.pt Ion  was  cade  that 
90  percent  or  2,400  acres  of  the  3,000  acres  In  semlwooded  land  In  the 
cultivated  zone  would  be  cleared  and  converted  to  hay  production.  It 
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Statement  Recipients  -  Final  Supplemental  EIS. 


a.  Congressional 

Honorable  Lloyd  M.  Bentsen,  United  States  Senator 
Honorable  John  C.  Tower,  United  States  Senator 
Honorable  Ralph  Hall,  House  of  Representatives 
Honorable  Sam  B.  Hall,  House  of  Representatives 
Honorable  Martin  Frost,  House  of  Representatives 

b.  Federal 

US  Department  of  the  Interior,  Office  of  Environmental  Project 
Review 

Heritage  Conservation  and  Recreation  Service 

US  Fish  and  Wildlife  Service  (Regional  Directors,  Area  Offices, 
and  Field  Offices) 

Environmental  Protection  Agency  (Regional  and  Washington,  DC) 

US  Department  of  Commerce,  Deputy  Assistant  Secretary  for 
Environmental  Affairs 

US  Department  of  Commerce  (Component  Agencies) 

US  Department  of  Agriculture  (Component  Agencies) 

US  Department  of  Transportation  (Division  Engineer  and 
US  Coast  Guard) 

US  Geological  Survey 
Public  Health  Service 
Federal  Energy  Administration 
Federal  Energy  Regulatory  Commission 
US  Department  of  Housing  and  Urban  Development 
Advisory  Council  on  Historic  Preservation  (Denver  and 
Washington,  DC) 

US  Department  of  Justice,  US  Attornev 
Water  and  Power  Resources  Service 
Oakridge  National  Lab 

c.  State 

Office  of  the  Governor  of  Texas,  Budget  and  Planning  Office 
(individual  copies  to  State  agencies) 

Louisiana  Department  of  Public  Works,  Director 
State  Clearinghouse,  State  of  Arkansas 

d.  Environmental 

Texas  Committee  on  Natural  Resources 
National  Audubon  Society,  Library 

National  Audubon  Society,  Southwestern  Regional  Office, 

Regional  Representative 

National  Audubon  Societv,  Field  Research  Director 
National  Audubon  Society,  Director  of  Audubon  Sanctuaries 
ARK-LA-TEX  Group,  Sierra  Club,  Shreveport 
National  Wildlife  Federation,  Washington,  DC 
Sportsmen's  Clubs  of  Texas,  Austin,  Texas 
Wildlife  Management  Institute,  Washington,  DC 
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Wildlife  Management  Institute,  Field  Representative 
(Murray  Walton) 

The  Conservation  Foundation 
Environmental  Defense  Fund 
Texas  League  of  Women  Voters 
League  of  Women  Voters  of  Arkansas 
The  Coalition  on  American  Rivers 
Arkansas  Wildlife  Federation,  Inc. 

Sierra  Club,  Lone  Star  Chapter 
Texas  Conservation  Council,  Inc. 

Ozark  Society,  Bayou  Chapter 
Ozark  Sierra  Club 

Sierra  Club,  Conservation  Committee 

Dallas  County  Audubon  Society 

Texas  Independent  Bird  Hunter's  Association 

Others 

Arkansas  Planning  Commission 

ARK-TEX  Council  of  Governments 

North  Central  Texas  Council  of  Governments 

Texoma  Regional  Planning  Commission 

East  Texas  Council  of  Governments 

Red  River  Valley  Association,  Director 

Red  River  Valley  Association,  Vice  President 

Sulphur  River  Municipal  Water  District,  President 

North  Texas  Municipal  Water  District,  Executive  Director 

North  Texas  Municipal  Water  District  (attorney  for) 

Texas  Committee  on  Natural  Resources  (attorney  for) 

Levee  District  No.  1,  Red  River  County  (attorney  for) 
University  of  Texas,  Dr.  Clark  Hubbs,  Witness  for  Plaintiff 
Chamber  of  Commerce,  Texarkana,  Executive  Vice  President 
Director  of  Public  Works,  Irving,  Texas 
Chamber  of  Commerce,  Delta  County,  President 
Southern  Methodist  University,  Dr.  Alan  Skinner,  Research 
Archeologist 

East  Texas  State  University,  Library 
Southern  Methodist  University,  Library 
Northeast  Texas  Economic  Development  District 
Lake  Texarkana  Water  Supply  Corporation 
Miller  County  Drainage  and  Improvement  District 
City  of  Irving,  Texas,  Mayor 

City  of  Irving,  Texas,  President,  Chamber  of  Commerce 
City  of  Cooper,  Texas,  Mayor 

City  of  Cooper,  Texas,  President,  Chamber  of  Commerce 
City  of  Commerce,  Texas,  Mayor 

City  of  Commerce,  Texas,  President,  Chamber  of  Commerce 
City  of  Sulphur  Springs,  Texas,  Mayor 

City  of  Sulphur  Springs,  Texas,  President,  Chamber  of  Commerce 
City  of  Texarkana,  Ark-Tex,  Mayor 

City  of  Texarkana,  Ark-Tex,  President,  Chamber  of  Commerce 
Chamber  of  Commerce,  East  Texas 

Board  of  County  Commissioners,  Bowie  County,  Chairman 
Board  of  County  Commissioners,  Camp  County,  Chairman 
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Board  of  County  Commissioners,  Cass  County,  Chairman 

Board  of  County  Commissioners,  Delta  County,  Chairman 

Board  of  County  Commissioners,  Fannin  County,  Chairman 

Board  of  County  Commissioners,  Franklin  County,  Chairman 

Board  of  County  Commissioners,  Hopkins  County,  Chairman 

Board  of  County  Commissioners,  Hunt  County,  Chairman 

Board  of  County  Commissioners,  Lamar  County,  Chairman 

Board  of  County  Commissioners,  Morris  County,  Chairman 

Board  of  County  Commissioners,  Rains  County,  Chairman 

Board  of  County  Commissioners,  Red  River  County,  Chairman 

Board  of  County  Commissioners,  Titus  County,  Chairman 

Board  of  County  Commissioners,  Wood  County,  Chairman 

Miller  County,  County  Judge 

Texas  Archeological  Society,  Dallas,  Texas 

Atlanta  Times 

The  Commerce  Citizen 

The  Dallas  Morning  News 

News-Telegram,  Sulphur  Springs 

Cooper  Review 

Paris  News 

Texarkana  Gazette 

Commerce  Journal 

Mr.  B.  A.  Lems ur 

Mr.  John  Gav 

Mr.  N.  K.  Malone 

Mr.  John  Waddell 

Mr.  K.  H.  Ingram 

Mr.  Doug  Blackburn 

Mr.  Jim  Spillman 

Mr.  P.  Thomas  Mann 

Mr.  Taylor  Dillard 

Ms.  Virginia  Tschanz 

Ms.  Frankie  Farrar  Holden 

Dr.  H.  Paul  Frit-soma 

Mr.  C.  M.  Waters 

Mr.  Lvnn  Chapman 

Mr.  Don  Abernathy 

Ms.  Meg  Titus  (League  of  Women  Voters) 

Mr.  Joe  Blackwell 

Vinson  and  Likins,  Attornevs  at  Law 

Mr.  Robert  V.  Bartlett 

Mr.  Bruce  McNeil 

Mr.  Jack  Flliot 

Mr.  G.  T.  Crowder 

Mr.  R.  F.  Oak  lev 

Mr.  Alvin  W i n  go 
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f.  Libraries 


Texarkana  Public  Library 
Camp  County  Library 
Patterson  Memorial  Library 
Bonham  Public  Library 
Honey  Grove  Memorial  Library 
Sulphur  Springs  Public  Library 
Commerce  Public  Library 
Greenville  Public  Library 
Wolfe  City  Public  Library 
Paris  Public  Library 
Daingerfield  Public  Library 
Red  River  County  Public  Library 
Mount  Pleasant  County  Library 
Mineola  Public  Library 
Carnegie  Library 
University  of  Texas 
Paris  Junior  College 
University  of  Dallas 
Texarkana  College 
East  Texas  State  University 
Southern  Methodist  University 
East  Texas  Baptist  College 
North  Texas  State  University 
Texas  A&M  University 
Colorado  State  University 
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APPENDIX  A 


RESPONSE  TO  DELETED  STATE  COMMENTS 


Preface.  One  inadequacy  of  the  final  EIS  for  the  Cooper  Lake  and  Channels 
Project  filed  June  24,  1977,  as  detailed  by  the  court  in  the  Memorandum 
Opinion  dated  December  8,  1978,  was  the  failure  to  include  State  agency 
comments  and  failure  to  address  those  comments  that  were  made. 

State  agency  review  of  the  draft  EIS  filed  June  10,  1976,  was  coordi¬ 
nated  through  the  Governor's  Budget  and  Planning  Office  and  comments  from 
ten  State  agencies  were  forwarded  to  that  office  in  July  and  August  of  1976. 

On  August  5,  1976,  the  Budget  and  Planning  Office  provided  the  Corps  of 
Engineers  comments  received  to  date  by  letter  in  response  to  a  telephone 
request  by  the  New  Orleans  District  Office.  Formal  comments  transmitted 
under  the  Governor's  signature  were  to  follow.  On  December  14,  1976,  a 
letter  from  the  Governor  of  Texas  was  received  summarizing  the  State's 
position  on  the  Cooper  Lake  and  Channels  Project  and  indicating  review  by 
State  agencies.  No  individual  State  agency  comments  were  attached.  This 
letter  and  Corps  response  were  published  in  the  final  EIS,  and  the  remainder 
of  the  State  agency  comments  received  earlier  were  addressed  insofar  as 
possible  in  the  text  of  the  final  EIS  but  were  not  published  and  responded 
to  specifically. 

This  appendix  responds  to  this  inadequacy  by  publishing  the  full  text 
of  the  State  agency  comments  on  the  draft  EIS,  with  a  specific  response  by 
the  Corps  of  Engineers.  References  in  the  comments  show  where  in  the  Final 
EIS,  the  comments  were  responded  to  as  appropriate.  This  completes  the 
comment  and  response  section  (Section  IX)  of  the  final  EIS.  Comments  re¬ 
quiring  additional  response,  such  as  those  on  the  issue  of  fish  and  wildlife 
habitat  mitigation,  are  annotated  and  responded  to  in  the  supplemental  EIS. 

The  Governor's  Office  and  the  individual  State  agencies  have  also  had  full 
opportunity  to  review  and  comment  on  the  draft  supplemental  EIS,  and  their 
comments  and  Corps  response  are  included  in  the  main  text. 

It  should  be  noted  that  these  State  agency  comments  are  directed 
at  tile  Authorized  Plan  presented  in  the  draft  EIS  published  in  June  1976. 

Based  on  comments  received  in  coordinating  the  draft  EIS  and  at  the  public 
meeting  held  in  July  1976,  the  Alternative  Reservoir  and  Levees  Plan  was 
recommended  In  the  final  EIS.  Studies  conducted  relative  to  this  Supplemental  EIS 
and  changes  in  executive  policy  regarding  wetlands  and  flood  plains  which 
have  occurred  since  1977  have  led  to  selecting  the  Alternative  Reservoir  Only 
in  this  final  supplemental  EIS.  The  reservoir  feature  is  the  same  in  all 
three  plans. 
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WILLIAM  P.  CLEMENTS,  JP 
GOVERNOR 


OFFICE  OF  THE  GOVERNOR 
STATE  CAPITOL 
AUSTIN,  TEXAS  78711 


February  28,  1980 


Colonel  Donald  J.  Palladino 

District  Engineer 

U.  S.  Corps  of  Engineers 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Palladino: 

This  is  in  response  to  your  letter  of  January  30,  1980  concerning  state 
agency  comments  on  the  draft  Environmental  Impact  Statement  for  Cooper 
Lake  and  channels. 

I  acknowledge  your  decision  to  publish  the  ten  agency  comments  in  a 
draft  supplemental  EIS  and  to  respond  to  these  comments.  In  view  of 
all  that  has  transpired  in  this  project  over  the  past  four  years,  this 
appears  to  be  a  reasonable  and  logical  course  of  action.  My  office  is 
available  for  any  assistance  you  may  need. 

Feel  free  to  contact  me  if  I  can  be  of  any  service  to  you  in  this 
matter. 

Sincerely, 

A.?. 

William  P 
Governor  < 

ep 
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DEPARTMENT  OF  THE  ARMY 

FORT  WORTH  DISTRICT.  CORPS  OF  ENGINEERS 
PL  O.  _BOX  17300 
FORT  WORTH.  TEXAS  76102 

REPLY  TO 
ATTENTION  OPl 


SWFED-PR 


30  JAN  1980 


Honorable  William  P.  Clements,  Jr. 
Governor  of  Texas 
Austin,  Texas  78711 


Dear  Governor  Clements: 

On  December  14,  1976,  the  Office  of  the  Governor  provided  a  letter 
supporting  the  Cooper  Lake  and  Channels  Project  in  response  to  a  request 
by  the  New  Orleans  District,  U.S.  Army  Corps  of  Engineers,  for  review 
comments  on  the  draft  Environmental  Impact  Statement  (EIS)  for  this 
project.  While  this  letter  stated  that  the  draft  EIS  was  reviewed  by 
your  Budget  and  Planning  Office  and  responsible  State  agencies,  the  full 
text  of  those  review  comments  was  not  attached.  As  you  may  know,  in  a 
December  8,  1978,  Memorandum  Opinion  which  enjoined  construction  of  the 
Cooper  Lake  and  Channels  Project,  Judge  William  Wayne  Justice  ruled  that 
the  Corps  of  Engineers  must  obtain  and  publish  comments  from  individual 
State  agencies  with  appropriate  response  in  the  final  EIS.  Comments 
from  State  agencies  had  been  received  informally  by  the  Corps  of  Engineers 
prior  to  completing  the  final  EIS  on  this  project.  The  concerns  expressed 
in  these  comments  were  addressed  where  possible  in  the  text  of  the  final 
EIS.  Judge  Justice  ruled,  however,  that  the  informal  consideration  of 
State  comments  received  was  not  legally  sufficient,  and  the  actual  letters 
must  be  included. 

Responsibility  for  the  Cooper  Project  was  transferred  to  the  Fort  Worth 
District  from  the  New  Orleans  District  as  a  result  of  a  boundary  realign¬ 
ment  In  1979.  The  Fort  Worth  District  is  now  preparing  a  draft  supple¬ 
mental  EIS  for  the  Cooper  Lake  and  Channels  Project  responding  to 
deficiencies  of  the  final  EIS  as  detailed  in  Judge  Justice's  Memorandum 
Opinion.  We  intend  to  publish  the  full  text  of  comments  received  from 
10  State  agencies  which  were  the  subject  of  the  deficiency  noted  above. 

The  State  agency  commenting  and  the  date  of  those  comments  are  itemized 
in  Enclosure  1.  We  will  prepare  an  appropriate  response  to  each  comment 
for  the  public  record  and  show  where  in  the  final  EIS  those  comments  were 
considered,  as  appropriate.  This  information  will  be  included  in  the 
draft  supplemental  EIS. 
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SWFED-PR 

Honorable  William  P.  Clements,  Jr. 

You  and  the  individual  State  agencies  will  also  have  the  full  opportunity 
to  provide  new  review  comments  on  the  Cooper  Lake  and  Channels  Project 
and  alternatives  when  the  draft  supplemental1 EIS  is  published.  The  tenta¬ 
tive  scheduled  date  for  release  of  this  document  is  September  1980. 


1  Ind 
As  stated 


Colonel,  CE 
District  Engineer 
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COOPER  LAKE  AND  CHANNELS 
DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 
FILED  WITH  CEQ  10  JUNE  1976 

STATE  COMMENTS  RECEIVED  INFORMALLY 


Agency 

Date 

of 

Comment 

Texas  Parks  and  Wildlife  Department 

August  4 

,  1976 

Texas  Water  Development  Board 

July 

27, 

1976 

Texas  Department  of  Agriculture 

July 

1, 

1976 

Texas  Forest  Service 

June 

30, 

1976 

Texas  Department  of  Health  Resources 

July 

1. 

1976 

State  Department  of  Highways  and  Public  Transportation 

July 

26, 

1976 

Texas  Water  Rights  Commission 

June 

23, 

1976 

Texas  Water  Quality  Board 

July 

20, 

1976 

Texas  Air  Control  Board 

June 

23, 

1976 

General  Land  Office 

August  11,  1976 
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Dolph  Briscoe 

GOVERNOR 


Office  of  the  Governor 

STATE  CAPITOL 
AUSTIN,  TEXAS  78711 

August  5,  1976 


Mr.  David  M.  Soileau 

Environmental  Resources  Branch 

Department  of  the  Army 

New  Orleans  District  Corps  of  Engineers 

New  Orleans,  Louisiana  70160 

Dear  Mr.  Soileau: 

Per  our  telephone  conversation  this  date,  I  am  enclosing  a  copy  of  the  comments 
of  the  Texas  reviewing  agencies  with  substantive  comment  concerning  the  Lake 
Cooper  project.  You  will  note  that  the  enclosures  for  the  comments  for  the  Texas 
Parks  and  Wildlife  Department  have  been  omitted. 

It  is  expected  that  form  1  comment s  will  be  forwarded  within  the  next  ten  days. 


Sincerely, 


Planner 


Appendix  A 
6 


TEXAS  WATER  RIGHTS  COMMISSION 
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It  1b  apparent  that  the  expected  benefits  of  the  joint  reservoir 
operation  are  directly  and  vitally  dependent  on  the  efficient 


Charles  0.  Trevle 
:  23.  1976 
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Rules  and  Regulations  of  the  Texas  Air  Control  Board. 
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would  be  supplemented  or  revised  as  necessary  to  disclose  the  effects  of 
that  usage. 
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FISH  AND  WILDLIFE  HABITAT 
MITIGATION 


Introduction 

The  Cooper  Lake  and  Channels  project  under  consideration  in  the 
Final  EIS  filed  June  24,  1977,  and  in  this  supplement  was  authorized  in 
1955.  Since  that  time,  the  importance  of  recognizing  and  giving  equal 
consideration  to  fish  and  wildlife  resources  in  project  planning  and 
construction  has  increased  considerably. 

Emphasis  in  the  past  was  placed  on  game  species,  commercial  value, 
and  the  man-day  or  user  approach  to  determine  fishery  and  wildlife 
losses.  Project  induced  losses  seldom  could  be  mitigated  economically, 
so  were  simply  charged  to  the  cost  of  the  project. 

The  new  emphasis  for  fish  and  wildlife  habitat  planning  is  to 
relate  the  losses  to  productivity  relationships  between  all  wildlife 
and  the  quantity  and  quality  of  habitat  that  supports  them.  Proposed 
Department  of  Interior  regulations  (developed  in  response  to  President 
Carter's  Water  Policy  memorandum,  July  12,  1978)  rely  heavily  on  a 
habitat  based  evaluation  for  determining  project  induced  losses  and 
appropriate  mitigation  recommendations.  The  Corps  must  determine 
justifiable  mitigation  features  to  be  included  in  a  project,  based 
on  the  recommendations  of  the  responsible  fish  and  wildlife  agencies, 
and  a  reasonable  balance  between  economic,  environmental,  and  engi¬ 
neering  considerations  to  optimize  the  total  benefits  in  the  public 
interest . 


Mitigation  Chronicle  and  Coordination 

Coordination  with  the  US  Fish  and  Wildlife  Service  (USFWS)  and  the 
then  Texas  Game  and  Fish  Commission  on  the  authorized  project  began  in 
1957.  In  a  report  dated  17  May  1957,  the  USFWS  stated  that  a  cursory 
field  examination  had  been  made  and  that  the  findings  must  be  con¬ 
sidered  preliminary  in  nature  and  that  a  more  detailed  report  would  be 
required  at  a  later  date.  The  preliminary  report  revealed  that  the 
streams  involved  frequently  go  dry  in  summer,  except  for  a  few  of  the 
deeper  holes,  and  in  general  provide  poor  fish  habitat.  Also,  the 
woodlands  bordering  the  streams  were  felt  to  provide  low  to  moderate 
value  habitat  for  several  small  game  species  and  the  project  area  was 
found  to  provide  a  limited  amount  of  hunting  and  fishing  for  local 
residents.  The  report  stated  that  expected  changes  in  fish  and  wild¬ 
life  habitat  caused  by  the  prop,  sed  levee  and  channel  work  will  result 
in  only  small  losses  to  these  resources.  The  Texas  Game  and  Fish 
Commission  had  no  comments. 
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In  a  letter  report  dated  13  July  1966,  the  USFWS  recommended,  among 
other  things,  that  the  Texas  Parks  and  Wildlife  Department  (TPWD)  be 
given  the  opportunity  of  selecting  and  administering  a  suitable  tract 
of  project  lands  for  wildlife  management  and  that  the  1,200  acres  of 
reservoir  lands  proposed  for  easement  acquisition  be  acquired  in  fee 
title  as  mitigation  for  project-induced  losses  of  wildlife  habitat. 

The  TPWD  concurred  with  the  USFWS  report.  On  4  October  1966,  the 
Corps  of  Engineers  indicated  to  the  TPWD  that  that  agency  would  be  given 
the  opportunity  of  selecting  and  administering  a  suitable  tract  of 
project  lands  for  wildlife  management.  On  6  October  1966,  the  Corps 
informed  the  USFWS  of  this  and  indicated  that  the  1,200  acres  of 
reservoir  lands  proposed  for  easement  acquisition  would  be  acquired 
in  fee  title.  This  information  was  contained  in  Section  IV  of  the 
Final  EIS  filed  24  June  1977,  which  additionally  stated:  "Within  the 
fee  title  taking  line  for  the  reservoir,  approximately  6,000  acres  of 
land,  in  addition  to  the  3,300  acres  dedicated  to  general  recreation 
development,  lie  outside  the  water  supply  pool.  This  area,  or  a  por¬ 
tion  of  it,  could  be  dedicated  to  fish  and  wildlife  purposes,  provided 
a  detailed  management  plan  was  submitted  to  and  approved  by  higher 
authority....  The  1,200  acres  of  reservoir  land  originally  proposed 
for  easement  acquisition  have  already  been  acquired  in  fee  as  part  of 
the  project  required  land  purchase.  This  area  is  part  of  the  6,000 
acres  referred  to  ....  above." 

By  a  letter  dated  14  October  1971,  the  Corps  requested  the  USFWS 
to  reevaluate  the  project  impacts  for  the  purpose  of  developing  an  en¬ 
vironmental  impact  statement.  In  a  letter  report  dated  8  March  1972, 
the  USFWS  indicated  opposition  to  further  channelization  of  the  Sulphur 
River  as  then  authorized  because  of  the  substantial  losses  to  the  fish 
and  wildlife  resources  and  associated  amenities.  No  mention  was  made 
of  further  mitigation  measures,  but  it  was  indicated  that  emphasis 
should  be  given  to  developing  alternatives  which  lessen  the  adverse 
environmental  impact  of  the  project  below  Cooper  Dam.  In  considera¬ 
tion  of  the  opposition  to  further  channelization,  the  alternative  plan, 
"Reservoir  and  Levees,"  was  selected  and  was  recommended  for  imple¬ 
mentation  in  the  Final  EIS,  thus  reducing  the  amount  of  remaining 
channelization  by  80  percent. 

In  a  letter  dated  27  October  1975,  the  TPWD  requested  that  a  re¬ 
study  be  made  to  update  earlier  fish  and  wildlife  reports  and  establish 
current  impacts  of  the  project  on  fish  and  wildlife  resources.  In  a 
letter  dated  2  December  1975,  the  USFWS  agreed  that  a  restudy  should 
be  initiated,  indicating  that  their  previous  report  of  13  July  1966 
was  inadequate.  In  similar  responses  to  these  agencies,  dated  14 
November  1975  and  13  February  1976,  the  Corps  indicated  that  to  the 
extent  practicable,  it  would  incorporate  any  additional  information 
provided  by  these  agencies  before  completion  of  the  final  environmental 
statement.  It  was  further  emphasized,  however,  that  the  environmental 
statement  would  contain  an  objective  estimate  of  project-induced 
impacts  on  fish  and  wildlife  resources,  as  determined  by  its  biological 
consultants  and  in-house  environmental  staff. 
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On  10  June  1976,  the  draft  environmental  statement  was  coordinated 
for  review  and  on  31  July  1976,  a  public  meeting  was  held  on  the  campus 
of  East  Texas  State  University  in  Commerce,  Texas,  to  provide  wider  ex¬ 
posure  and  consideration  of  the  statement.  Of  the  nearly  630  people  in 
attendance  at  the  meeting,  55  delivered  oral  statements.  Those  who  pre¬ 
sented  statements  included  two  members  of  the  US  House  of  Representatives; 
a  representative  of  the  Governor  of  Texas;  various  state  senators  and 
representatives;  representatives  of  various  state  agencies,  state 
institutions,  and  environmental/conservation  groups;  landowners,  and 
other  public  interest  groups.  Nearly  unanimous  support  of  the  total 
authorized  plan  was  evidenced  at  the  meeting.  Of  the  55  speakers  at  the 
meeting,  only  three  (Edward  C.  Fritz,  Chairman  of  the  Texas  Committee 
on  Natural  Resources;  Howard  Saxion,  Inland  Conservation  Chairman  of 
the  Lone  Star  Chapter  of  the  Sierra  Club;  and  Leland  Wommack,  resident 
of  the  Sulphur  River  Basin)  expressed  opposition  to  one  or  more  features 
of  the  authorized  plan.  Through  the  oral  testimony  given  at  the  public 
meeting  and  the  written  statements  of  comment  submitted  during  coordina¬ 
tion,  two  distinct  issues  surfaced:  (1)  the  need  for  an  adequate  supply 
of  surface  water  and  downstream  flood  control,  as  stressed  by  area  resi¬ 
dents  and  governing  bodies;  and  (2)  the  opposition  to  a  channel  as  a 
means  of  providing  downstream  flood  control,  as  stressed  by  environ¬ 
mentally  concerned  agencies,  groups,  and  individuals.  Based  on  these 
observations,  the  decision  was  made  to  modify  the  plan  to  eliminate  most 
of  the  uncompleted  channel  work  as  discussed  previously. 

The  period  of  commenting  on  the  draft  environmental  statement  ended 
on  11  August  1976;  however,  extensions  were  granted  to  the  USFWS  and  the 
State  of  Texas.  On  15  September  1976,  the  USFWS  transmitted  its  3 
September  1976  report  with  eight  recommendations  as  described  above  in 
another  USFWS  comment.  Among  the  recommendations  was  one  to  seek  con¬ 
gressional  authorization  to  purchase  approximately  42,900  acres  of 
compensation  lands,  an  increase  of  41,700  acres  beyond  the  1966  deter¬ 
mination.  The  TPWD  generally  concurred  with  the  USWFWS  report,  except 
that  agency  noted  that  an  actual  acreage  figure  for  mitigation  had  not 
yet  been  determined  and  was  subject  to  negotiations  among  the  various 
agencies  concerned.  This  report  was  received  at  the  time  when  the  en¬ 
vironmental  statement  was  being  compiled  in  final  form. 

The  preparation  of  a  com,  rehensive  mitigation  report,  with  appro¬ 
priate  interagency  participation,  is  fundamental  to  any  attempt  to 
acquire  authorization  and  funding  of  a  mitigation  program  such  as  that 
which  had  been  proposed.  At  the  time,  it  was  estimated  that  prepara¬ 
tion  of  the  report  and  securing  the  necessary  authorization  would 
require  a  minimum  of  two  years.  In  view  of  the  previous  coordination 
with  the  USFWS  and  the  TPWD  and  the  adoption  of  their  previous  mitiga¬ 
tion  recommendations  and  in  view  of  the  delay  in  the  project  which 
would  have  resulted  had  the  final  environmental  statement  been  delayed 
so  that  an  interagency  mitigation  report  could  have  been  incorporated 
into  it,  it  was  decided  to  proceed  with  the  completion  of  the  state¬ 
ment  ahsent  the  interagency  mitigation  report.  However,  it  was  also 
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decided  that  such  a  report  would  be  prepared  as  required  by  the  Fish 
and  Wildlife  Coordination  Act  of  1958  and  that  it  would  be  submitted 
to  Congress  for  authorization  prior  to  impoundment  of  water  in  the 
Cooper  Lake.  This  decision  and  commitment  were  contained  in  Section  V 
of  the  Final  EIS  and  in  the  Statement  of  Findings. 

Coordination  on  the  mitigation  report  began  in  January  1977  when 
the  USFWS  was  requested  to  furnish  base  data  used  in  its  3  September 
1976  report,  and  continued  into  February  and  March  1977.  The  Final 
EIS  was  filed  with  the  President's  Council  on  Environmental  Quality 
on  24  June  1977.  The  Corps  and  USFWS  personnel  met  on  3  November  1977 
to  discuss  the  work  to  be  done  on  the  mitigation  report.  It  was  agreed 
that  some  additional  interagency  field  work  would  be  required  but  that 
every  effort  would  be  made  to  utilize  as  much  of  the  data  from  the 
3  September  1976  report  as  possible.  The  Corps  of  Engineers  proposed 
a  broad  schedule  for  the  study  lasting  about  1-1/2  years  which  was 
acceptable  to  all  present.  The  field  work  was  delayed  until  the  new 
spring  growth  in  the  basin  had  begun  and  until  weather  conditions  would 
allow  access  to  the  previous  sample  sites.  The  interagency  field  sur¬ 
vey  was  conducted  on  17  through  20  April  1978  by  representatives  of  the 
Corps  of  Engineers,  the  USFWS,  and  the  TPWD.  By  letter  dated  2  May 
1978,  the  Corps  of  Engineers  proposed  a  method  by  which  to  establish 
the  data  base  for  the  mitigation  report  which  has  been  accepted  by  the 
USFWS  and  the  TPWD.  Additional  interagency  field  trips  were  conducted 
19-21  June  1978  and  10-13  July  1978  to  establish  basic  data  for  use  in 
terrestrial  and  aquatic  habitat  evaluation  procedure  (HEP)  analyses. 

After  the  permanent  injunction  was  issued  for  the  Cooper  Lake  and 
Channels  project  on  December  8,  1978,  further  analysis  of  mitigation 
needs  was  delayed  pending  reaction  to  Lhe  deficiencies  listed  in  the 
Memorandum  Opinion.  In  March  1979,  the  Corps  provided  the  USFWS  with 
a  new  schedule  for  responding  to  deficiencies  in  the  EIS,  including 
the  mitigation  issue.  Between  May  and  August  of  1979,  various  agree¬ 
ments  were  reached  between  the  Corps  of  Engineers  and  the  USFWS  on 
project  features  and  loss  assumptions  to  be  used  in  the  HEP  analysis 
of  the  Reservoir  and  Levees  plan,  and  other  alternatives  to  be  evalu¬ 
ated  in  the  Supplemental  EIS.  Additional  interagency  field  trips  were 
conducted  13-15  August  1979,  28-29  November  1979,  and  19-22  February 
1980. 

Due  to  the  need  to  finalize  compensation  requirements  and  mitigation 
plans,  and  correct  other  deficiencies  in  the  Final  EIS  as  expeditiously 
as  possible,  it  was  agreed  that  the  USFWS  would  provide  planning  aid 
letters  documenting  results  of  analyses  of  habitat  gains,  losses,  and 
compensative  requirements  for  alternatives  under  consideration  in  the 
Supplemental  EIS.  The  recommendations  in  these  planning  aid  letters 
have  been  used  to  develop  compensation  requirements  for  alternatives 
under  consideration  in  the  Supplemental  EIS,  and  to  recommend  a  mitiga¬ 
tion  pLan  for  the  alternative  selected  for  recommendation.  Eleven 
formal  letters  have  been  received  from  the  USFWS  during  1979  and  1980, 
documenting  coordination  and  providing  data  for  use  by  the  Corps  in 


preparing  the  Supplemental  EIS.  Numerous  meetings  were  conducted,  and 
coordination  with  the  TPWD  has  also  been  conducted  through  meetings 
and  correspondence  during  this  period. 


Development  of  Mitigation  Plans 

Decisions  concerning  the  mitigation  of  fish  and  wildlife  losses 
must  usually  be  made  bearing  in  mind  four  interrelated  factors: 

(1)  biological  data  on  existing  resources  and  their  productivity, 
the  projected  future  of  those  resources,  and  probable  impacts  on 
those  resources;  (2)  economic  considerations  of  man's  use  of  the 
resource  and  costs  involved  for  acquisition,  development,  and  manage¬ 
ment  of  mitigation  features;  (3)  societal  preferences  and  impacts  on 
other  related  resources  and  resource  use  by  man;  and  (A)  political 
realities  inherent  in  water  resource  planning  and  land  use.  The  first 
two  involve  scientific  procedure,  the  second  two  policy  decisions. 

The  first  consideration  can  be  addressed  by  the  HEP  methodology. 
Mitigation  (or  compensation,  which  means  complete  or  full  mitigation) 
should  first  be  based  on  replacing  the  resource  base,  and  not  the 
resource's  use  by  man.  Increased  productivitv  of  unaffected  lands  by 
acquisition  and  management  or  other  means  is  important  to  replace 
losses  in  productivity  caused  elsewhere  by  a  given  alternative.  The 
degree  to  whicli  various  mitigative  measures  compensate  for  lost  pro¬ 
ductivity  can  be  determined  by  HEP,  and  full  compensation  plans  in  a 
strictly  biological  sense  can  be  developed. 

The  second  consideration  can  also  be  determined  in  part  by  relating 
fishery  and  wildLife  productivity  gains  and  losses  developed  by  HEP  to 
the  economic  worth  of  these  resources  to  man.  This  involves  both  con¬ 
sumptive  (sport  hunting,  fishing,  trapping,  commercial),  and  non¬ 
consumptive  utilization  (bird  watching,  nature  study,  other  forms  of 
wildlife  oriented  recreation).  The  cost  to  achieve  compensation  for 
biological  losses  must  also  be  a  consideration  in  the  development  of 
mitigation  plans  in  the  public  interest. 

The  third  and  fourth  considerations  are  the  most  difficult  to 
obtain  data  for  and  quantify,  but  in  the  end  are  usually  the  deter¬ 
mining  factors  in  implementing  mitigation  plans.  Societal  preferences 
and  political  considerations  are  determined  in  part  by  land  use  trends 
and  plans;  public  comment  and  public  meetings;  public  laws,  regula¬ 
tions,  and  policies  on  resource  use;  and  acceptability  to  local 
interests . 


Terrestrial  HEP 

Initial  interagency  field  studies  were  done  to  collect  data  for 
and  evaluate  three  habitat  types  (bottomland  hardwood,  semiwooded, 
and  open  land)  in  terms  of  quality  for  a  list  of  10  species.  In 
later  use  of  these  field  data  for  the  HEP  analysis,  it  was  agreed 
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between  agencies  that  some  of  the  species  used  in  evaluation  of  the 
quality  of  habitats  were  not  indicator  species  of  certain  habitats  and 
should  be  deleted.  The  list  of  species  used  was  adjusted  to  each 
habitat  type  accordingly,  and  the  average  quality  of  the  habitat  based 
on  initial  values  applied  by  the  field  team  was  also  adjusted.  Species 
used  are  listed  in  Table  1.  Habitat  unit  values  for  field  sample  sites 
are  listed  in  Table  2. 


TABLE  1 


TERRESTRIAL 

HEP  SPECIES 

LIST 

Habitat  Type 

Evaluation  Element  : 

Bottomland 

Hardwood 

(BLHW) 

Semiwooded 

Land 

(SW) 

:  Open  Land 
:  (OL) 

Species 

Importance 

Three-toed  Box 

Turtle 

k 

k 

k 

Food  Chain 

Red  Shouldered 

Hawk 

k 

k 

k 

Esthetic,  Ro¬ 
dent  Control, 
Predator 

Yellow-crowned 

Night  Heron 

k 

Esthetic , 
Predator 

Wood  Duck 

k 

Rare , 

Esthetic 

Bobwhite  Quail 

k 

k 

Game  Species 

Cotton  Rat 

k 

k 

Food  Chain, 
Prey  Species 

Raccoon 

* 

k 

k 

Commercial , 
Game 

Grey  Squirrel 

* 

Game,  Sensi¬ 
tive  Species 

White-tailed  Deer 

* 

k 

k 

Game,  Monetary 
Esthetic 

Bobcat 

k 

k 

Commercial , 
Game,  Predator 

*  Indicator  species. 
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TABLE  2 


EXISTING  HABITAT  UNIT  VALUES  AND  NUMBER  OF  SAMPLE  SITES 


Habitat 

Number  of 
Sample  Sites 

Habitat  Unit  Value 
(HUV) 

(scale  1-100) 

Bottomland  Hard¬ 

wood  (BLHW) 

7 

68 

Semiwooded  Land  (SW) 

6 

48 

Open  Land  (OL) 

6 

33 

The  quantity  of  each  habitat  type  multiplied  by  the  quality  value 
gives  a  relative  indication  of  the  health  of  the  total  habitat  within 
the  study  area  for  the  indicator  species  at  any  given  point  in  time. 
Relative  changes  in  the  habitat  units  due  to  impacts  of  given  alterna¬ 
tive  plans  can  then  be  calculated  over  time  and  compared  to  the  existing 
quantity  and  quality  of  habitat  projected  over  the  same  period  of  time. 
This  procedure  gives  the  alternatives'  impacts  on  wildlife  resources. 

The  quantity  of  each  habitat  type  potentially  affected  by  the  four 
final  plans  under  consideration  in  the  Supplemental  EIS  are  shown  in 
Table  3.  Assumptions  on  habitat  quantity  and  quality  changes  for  each 
project  component  of  each  alternative  over  the  100-year  evaluation  period 
were  agreed  on  by  the  Corps  of  Engineers  and  USFWS.  Utilizing  the  above 
data  in  the  terrestrial  HEP  analysis  results  in  a  total  number  of  Habitat 
Units  which  must  be  compensated  for  to  offset  the  wildlife  productivity 
lost  through  habitat  changes  in  quality  and  quantity.  To  obtain  an 
appropriate  acreage  of  land  which  could  be  acquired  and  managed  to 
achieve  equal  compensation  for  each  habitat  type  requires  further  as¬ 
sumptions  on  the  time  required  to  bring  a  given  habitat  type  up  to  a 
more  productive  condition  to  compensate  for  lost  productivity  on  the 
affected  habitat.  Table  4  displays  this  process  for  the  bottomland 
hardwood  habitat  type.  Reservoir  Only  plan.  Similar  determinations 
were  made  for  each  habitat  type  and  each  alternative. 

In  order  for  the  net  lost  wildlife  productivity  from  each  alternative 
to  be  compensated,  the  required  acreage  of  each  in-kind  habitat  type  must 
be  raised  in  productivity  from  its  existing  quality.  This  can  be  done 
passively  through  natural  succession  processes  by  removing  existing 
grazing  and  other  land  management  practices  which  keep  the  habitat  value 
at  its  current  level,  or  by  applying  development  practices  to  the  land 
to  actively  increase  the  habitat  value.  Public  acquisition  and  removal 
of  economic  land  use  practices  has  been  determined  by  the  USFWS  to  re¬ 
sult  in  a  gradual  increase  in  habitat  value  from  68.0  to  80.0.  This 
requires  essentially  no  development  (other  than  fencing),  but  requires 
a  relatively  long  period  of  time.  Applying  a  mid-level  initial  develop¬ 
ment  to  bottomland  hardwoods,  semiwooded  habitat,  and  open  lands  after 
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1/  Includes  24,200  acre  recreation  corridor. 


TABLE  4 


HEP  ANALYSIS  -  BOTTOMLAND  HARDWOODS 
RESERVOIR  ONLY  ALTERNATIVE 


Project  Component 

Acres 

Affected 

Loss 

Assumption 

HUV 

Year 

Water  Supply  Pool 

5,905 

68 

to  0 

1990 

Dam  and  Spillway 

55 

68 

to  0 

1990 

Borrow  Area 

150 

68 

to  0 

1990 

Outlet  Channel 

8 

68 

to  0 

1990 

Perimeter  Clearing 

291 

68 

to  0 

1990 

Downstream  Area 

Protected  (induced 
clearing) 

2,560 

68 

to  0 

1990 

Subtotal 

8,969 

Flood  Pool 

602 

68 

to  80 

1990-2089 

Fee  Take  Line 

790 

68 

to  80 

1990-2089 

Recreation  Area 

858 

68 

to  80 

1990-2089 

Subtotal 

2,250 

Open  Land  on  Project 
Succession  to 

Wooded 

2,475 

0 

to  80 

1990-2089 

»  quantity  x  quality  x  time 

»  8,969  x  68  x  100  years  (annualized) 

«  2,250  x  12  x  100  years  (considers 
succession  time  &  annualization) 

■  2,475  x  80  x  100  years  (considers 
succession  time  &  annualization) 

-  -413,489  annualized  habitat  units 


Net  loss  in  habitat  units  (annualized) 
Gain  in  quality  with  management  (an¬ 
nualized,  and  considers  succession 
time) 

-413,489  annualized  habitat  unit  loss 
(90-68  adjusted  for  time  of  succession) 


Project  Loss  Determination 

Change  in  Habitat  Units 
Loss 
Gain 

Gain 

Net  Loss 

Compensation  Determination 

Quantity  of  Compensation 
Lands  Required 

21,424  Acres 
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public  acquisition  will  increase  the  value  of  the  habitat  at  a  faster 
pace  than  natural  succession.  Based  on  some  water  hole  development, 
vegetative  plantings  and  selective  clearing  to  open  up  dense  stands 
of  woods,  the  average  cost  per  acre  to  develop  acquired  habitat  to 
a  value  of  90.0  is  about  $62/acre  for  bottomland  hardwoods,  $65/acre 
for  semiwooded,  and  $150/acre  for  open  habitat  (1974  price  levels). 

To  develop  these  habitats  to  the  full  100.0  value  would  require 
about  $187/acre  for  bottomland  hardwoods,  $193/acre  for  semiwooded, 
and  $391/acre  for  open  habitat.  Tables  5  and  6  show  how  these 
average  values  were  derived. 

Compensation  acreages  for  each  plan  based  on  various  development 
assumptions  are  displayed  in  Table  7.  These  terrestrial  compensation 
acreages  are  the  scientifically  determined  requirements  for  replacing 
biological  productivity,  and  are  the  first  consideration  in  develop¬ 
ing  a  mitigation  plan.  Table  4  displays  how  the  compensation  acreage 
required  was  calculated  for  bottomland  wooded.  Reservoir  Only  plan, 
at  the  90.0  HUV  level  of  development. 

Based  on  average  operation,  maintenance,  and  management  costs  at 
State  operated  wildlife  management  areas  in  similar  habitat  types  in 
Texas  and  Arkansas,  it  is  expected  that  $3/acre/year  would  be  re¬ 
quired  to  administer  and  maintain  the  productivity  of  acquired 
compensation  lands  to  the  level  achieved  by  initial  development  or 
natural  succession. 

Applying  these  costs  for  various  levels  of  management  of  compen¬ 
sation  lands  needed  for  the  four  alternatives  under  consideration  in 
the  Supplemental  EIS  indicates  that  while  substantially  less  land 
is  required  for  compensation  with  intensive  initial  development 
(to  100.0  HUV),  costs  for  development  are  high.  Conversely,  with 
low  development  costs,  substantially  more  land  must  be  acquired  to 
offset  lost  productivity.  Economic  evaluation  of  full  compensation 
to  target  levels  of  80.0  HUV,  90.0  HUV,  and  100.0  HUV  on  acquired 
lands  was  done  for  each  alternative.  Using  development  cost  in 
Table  6,  and  estimating  fencing  cost,  land  acquisition  cost,  and 
O&M  cost  based  on  acreage  required  for  various  compensation  levels, 
acquisition  to  a  90.0  HUV  can  be  shown  to  be  the  most  economically 
efficient  option  in  terms  of  average  annual  charges,  though  assumed 
development  and  management  of  a  100.0  HUV  level  is  closely  competi¬ 
tive.  Reaching  100.0  HUV  level  is  theoretically  possible,  but  in 
actuality  it  probably  cannot  be  reached  on  a  management  area  for 
all  habitat  types  and  species.  Acquisition  with  development  and 
management  to  achieve  a  habitat  value  of  90.0  is  therefore  a  rea¬ 
sonable  trade-off  between  the  two  extremes,  is  economically 
efficient,  and  is  used  in  comparison  of  alternatives  for  purposes 
of  estimating  benefits  and  costs  for  terrestrial  habitat  compensa¬ 
tion  . 
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TABLE  5 

COMPENSATION  AREA  DEVELOPMENT  COSTS  (JULY  1974  PRICES) 
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TABLE  6 


TOTAL  AVERAGE  DEVELOPMENT 

COST  PER 

ACRE  TO 

REACH 

TARGET 

HUV 

TARGET  90.0 

HUV 

TARGET  100. 

0  HUV 

BLHW 

SW 

OL 

BLHW 

SW 

0L 

Water  Hole  Development 

$  60 

$  60 

$  60 

$181 

$181 

$181 

Clearing  and  Thinning 

$  2 

None 

None 

$  6 

None 

None 

Vegetative  Plantings 

None 

None 

$  85 

None 

None 

$198 

Ground  Denning  Areas 

None 

$  5 

$  5 

None 

$  12 

$  12 

Total 

$  62 

$  65 

$150 

$187 

$193 

$391 

Potential  Compensation  Areas 

Two  broad  areas  in  the  upper  and  lower  Sulphur  River  drainage  were 
identified  as  having  the  best  potential  for  containing  the  in-kind 
habitats  required  to  compensate  fully  for  identified  terrestrial 
habitat  losses.  These  are  shown  in  Figure  1.  One  of  these  consisted 
of  about  20,000  acres  of  land  in  two  parcels  upstream  and  downstream 
of  lands  required  for  Cooper  Lake  and  adjacent  to  the  South  Sulphur 
River,  and  upland  areas  adjacent  to  project  lands  on  the  south  side  of 
Cooper  Lake.  The  other  area  consisted  of  about  81,000  acres  adjacent 
to  the  Sulphur  River  and  White  Oak  Creek  between  Highway  37  and 
Wright  Patman  Lake  project  lands. 

The  upper  basin  area  contains  about  10,000  acres  of  wooded 
bottomlands  which  was  not  sufficient  to  compensate  at  any  management 
level,  but  did  contain  open  and  semiwooded  habitat  in  upland  and 
bottomland  areas  which  could  be  used  for  compensation  purposes. 

The  area  in  the  lower  basin  contains  sufficient  bottomland  hardwoods 
to  compensate  at  differing  management  levels,  but  semiwooded  habitat 
is  almost  nonexistent  in  these  areas.  Since  a  larger,  contiguous 
management  area  could  be  defined  in  the  larger  lower  basin  area, 
this  area  was  selected  by  USFWS  as  the  primary  area  for  developing 
terrestrial  compensation  plans.  Furthermore,  land  costs  are  some¬ 
what  lower  in  this  area  than  in  the  upper  basin,  a  substantial 
portion  of  the  lands  under  consideration  were  already  encumbered 
by  a  flowage  easement  at  Wright  Patman  Lake,  the  TPWD  is  pursuing 
the  lands  at  Wright  Patman  Lake  for  a  wildlife  management  area,  and 
the  area  is  less  developed  agriculturally  and  populated  less  densely 
than  the  upper  basin  area.  As  a  disadvantage,  this  area  is  located 
approximately  60  miles  downstream  in  the  Sulphur  River  Basin  from 
where  most  project  impacts  on  wildlife  productivity  will  occur  with 
the  alternative  plans. 
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Two  alternative  compensation  areas  were  defined  by  USFWS  within 
this  broad  lower  basin  area,  one  incorporating  flood  plain  and  asso¬ 
ciated  uplands  along  the  Sulphur  River  and  the  other  along  White  Oak 
Creek.  The  Sulphur  River  area  consisted  of  about  35,000  acres  and  the 
White  Oak  Creek  area  33,400  acres.  While  each  of  these  areas  should 
compensate  fully  for  identified  habitat  losses  for  the  Reservoir 
Only  plan,  coordination  with  the  USFWS  and  TPWD  indicated  a  preference 
for  the  White  Oak  Creek  area.  This  was  primarily  due  to  a  better  de¬ 
fined  management  area  (bounded  by  several  highways  and  not  severed  by 
IH  30) ,  and  the  desire  to  preserve  and  utilize  in  management  programs 
a  number  of  ponds,  sloughs,  and  rookery  areas  within  the  White  Oak 
Creek  area.  Based  on  this  interagency  coordination,  the  USFWS  sub¬ 
sequently  recommended  this  33,400  acre  area  as  the  primary  area  to  be 
considered  in  compensating  terrestrial  wildlife  habitat  losses  for  the 
Reservoir  Only  plan.  The  recommended  USFWS  compensation  area  for  the 
Reservoir  Only  plan  is  shown  in  Figure  2. 

Full  compensation  for  the  Reservoir  and  Levees  plan  could  be  accom¬ 
plished  through  acquisition  and  management  of  both  the  above  identified 
areas  (the  Sulphur  River  and  White  Oak  Creek  areas).  Net  adverse 
habitat  losses  for  bottomland  hardwoods  and  semiwooded  habitat  for 
the  Water  Supply  Only  plan  are  similar  to  the  Reservoir  Only  plan. 
However,  the  Water  Supply  Only  plan  also  has  a  net  adverse  impact  on 
open  land  habitats,  raising  the  total  in-kind  compensation  require¬ 
ment  slightly  higher  than  the  Reservoir  Only  plan.  No  specific 
compensation  plan  for  the  Water  Supply  Only  plan  was  developed  in 
planning  aid  studies,  and  since  the  plan  involves  no  Federal  action, 
actual  mitigation  is  speculative.  For  purposes  of  evaluation  and  plan 
selection,  however,  certain  assumptions  were  made  regarding  mitigation 
for  the  Water  Supply  Only  plan.  The  nonstructural  plan  was  determined 
to  require  no  terrestrial  habitat  mitigation. 

To  achieve  a  90.0  habitat  value  on  these  lands,  initial  develop¬ 
ment  and  management  practices  would  have  to  be  applied  to  fully 
compensate  for  terrestrial  wildlife  productivity.  A  typical  area 
with  application  of  these  various  development  and  management  practices 
is  shown  in  Figure  3,  with  details  of  an  optimum  development  and 
management  scheme  shown  in  Figures  4,  5,  and  6.  In  actual  applica¬ 
tion,  these  practices  would  be  applied  in  various  combinations  on 
differing  habitat  types  during  more  detailed  planning  for  a  compensa¬ 
tion  area. 


Evaluation  of  USFWS  Recommended  Habitat  Compensation  Plans 

The  USFWS  recommended  terrestrial  habitat  compensation  area  for 
the  Reservoir  Only  plan  consists  of  4,400  acres  of  open  habitat,  300 
acres  of  semiwooded  habitat,  22,700  acres  of  bottomland  hardwoods, 
6,000  acres  of  upland  wooded  habitat,  and  about  40  acres  of  water 
areas  in  sloughs  and  flood  plain  oxbow  lakes.  For  the  Reservoir  and 
Levees  plan,  an  additional  area  consisting  of  about  19,100  acres  of 
bottomland  hardwoods,  6,200  acres  of  open  land,  100  acres  of  semi¬ 
wooded  habitat,  and  b,700  acres  of  upland  woods  was  recommended. 
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MANAGEMENT  DETAIL  ' 
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FIGURE  6 

MANAGEMENT  DETAIL.  " 


The  existence  of  wildlife  is  highly  dependent  on  suitable  habitat. 
From  an  ecological  viewpoint,  all  habitat  has  value  and  the  loss  or 
modification  of  habitat  results  in  biological  productivity  changes. 
These  changes  may  be  adverse  or  beneficial  depending  on  man's  percep¬ 
tion  or  use  of  the  resource  that  is  gained  or  lost.  Man's  perception 
of  values  seldom  corresponds  to  overall  ecological  balances. 

From  the  aspect  of  replacing  net  biological  productivity  lost,  the 
recommended  compensation  area  for  the  Reservoir  Only  plan  will  compen¬ 
sate  fully  over  the  project  life  for  the  bottomland  hardwood  losses. 
There  are  only  280  acres  of  existing  semiwooded  habitat  within  the 
compensation  area  to  offset  a  net  identified  loss  of  8,359  acres  of 
this  habitat.  However,  there  are  4,400  acres  of  open  habitat  not  re¬ 
quired  to  offset  losses  and  5,960  acres  of  upland  hardwoods  which  are 
not  an  in-kind  habitat  evaluated  in  the  HEP  analysis.  Each  of  these 
habitats  have  many  of  the  same  values  and  support  the  same  species 
found  in  semiwooded  habitat.  Therefore,  the  combination  of  open, 
semiwooded,  and  upland  wooded  habitat  found  within  the  compensation 
area  should  also  replace  fully  the  net  biological  productivity  lost 
on  semiwooded  habitat  with  the  Reservoir  Only  plan.  Similarly,  the 
additional  compensation  area  needed  for  the  Reservoir  and  Levees  plan 
should  fully  compensate  for  net  adverse  losses. 

Important  or  significant  habitats  are  generally  characterized  as 
those  which  are  in  short  supply,  those  which  support  life  stages  of 
species  of  high  interest  to  man  such  as  game  species  or  endangered 
species,  or  those  which  are  disappearing  or  being  reduced  in  value 
through  ongoing  land  use  changes.  Within  the  two  counties  (Delta  and 
Hopkins)  impacted  by  the  Reservoir  Only  plan,  there  are  128,878  acres 
of  bottomland  hardwoods,  66,573  acres  of  semiwooded  habitat,  and 
431,105  acres  of  open  land  based  on  recent  inventories  compiled  by 
the  TPWD.  Within  the  30-year  flood  plain  of  the  Sulphur  River  and 
tributaries  under  study  for  the  authorized  Cooper  Lake  and  Channels 
project  study,  there  were  58,000  acres  of  bottomland  hardwoods, 

12,300  acres  of  semiwooded,  and  18,900  acres  of  open  land  habitat 
in  1974.  Prior  to  man's  development  of  this  portion  of  the  Sulphur 
River  watershed,  this  entire  area  was  bottomland  hardwoods.  Within 
the  nine  county  study  area,  bottomland  hardwoods  constitute  about 
17  percent  of  the  total  habitat  and  semiwooded,  30  percent. 

In  the  upstream  flood  plain  of  the  South  Sulphur  and  Middle 
Sulphur  Rivers  where  Cooper  Lake  will  be  located,  native  vegetation 
has  been  extensively  modified.  The  remaining  forest  along  these 
rivers  provide  the  last  remaining  refuges  for  forest  dwelling  ri¬ 
parian  species.  Clearing  of  the  bottomland  hardwoods  for  more 
intensive  land  use  or  loss  to  inundation  by  reservoirs  is  regarded 
as  a  major  loss  of  some  of  the  most  diverse  and  productive  wildlife 
habitat  in  Texas  and  in  the  southeastern  United  States.  Though 
relatively  large  acreages  still  exist  in  some  of  the  major  drainages 
in  Texas,  it  is  impossible  to  predict  the  preservation  of  these 
areas  based  on  past  land  use  and  water  resource  development  trends. 
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Each  succeeding  loss  makes  the  remainder  more  valuable.  The  Reservoir 
Only  plan  will  result  in  the  direct  or  indirect  loss  of  8,969  acres 
of  bottomland  hardwoods.  This  is  15  percent  of  the  remaining  bottom¬ 
land  hardwoods  in  the  30-year  Sulphur  River  flood  plain  under  study. 

The  Reservoir  and  Levees  plan  would  result  in  an  additional  indirect 
loss  of  about  6,950  acres,  or  a  total  of  about  26  percent  of  the 
remaining  bottomland  hardwoods.  About  35  percent  of  the  historical 
bottomland  hardwoods  have  already  been  cleared  in  the  status  quo 
condition  prior  to  implementation  of  the  Reservoir  Only  or  Reservoir 
and  Levees  plans.  In  addition,  Wright  Patman  Lake  inundated  a  sub¬ 
stantial  amount  of  bottomland  hardwoods  in  the  lower  end  of  the 
Sulphur  River  Basin  which  are  not  included  in  the  status  quo  condition. 
Based  on  the  above  analysis,  bottomland  hardwoods  in  the  Sulphur  River 
Basin  meet  criteria  for  a  significant  habitat.  Therefore,  compensa¬ 
tion  for  net  adverse  bottomland  hardwoods  losses  is  a  high  priority. 

Semiwooded  habitat,  composed  of  native  pasture  with  scattered 
woody  vegetation,  upland  woods  and  several  other  habitat  subcategories, 
is  in  short  supply  in  Delta  and  Hopkins  Counties.  Within  the  overall 
nine  county  study  area,  however,  and  in  East  Texas  in  general,  semi¬ 
wooded  habitat  is  not  in  short  supply.  The  compensation  of  this 
habitat  type  is,  therefore,  not  as  high  a  priority  as  replacing 
bottomland  hardwoods. 

Cost  analysis  for  acquiring  the  USFWS  recommended  area  and  pro¬ 
viding  initial  development,  fencing,  and  annual  operation  and 
maintenance  to  achieve  and  maintain  a  90.0  HUV  for  all  habitats  is 
displayed  in  Table  8.  Cost  analysis  for  the  proposed  full  compensa¬ 
tion  plan  for  the  Reservoir  and  Levees  plan  is  displayed  in  Table  9. 


Other  Terrestrial  Habitat  Mitigation  Alternatives 

There  are  a  number  of  alternative  methods  to  compensate  partially 
or  fully  for  identified  net  biological  productivity  losses.  These 
include  restrictive  easement  acquisition  of  private  lands  for  fish 
and  wildlife  management  purposes,  intensive  development  of  reservoir 
perimeter  lands  acquired  for  other  project  purposes  (flood  pool,  fee 
take  line,  recreation  areas),  acquisition  of  dissimilar  habitat 
types  such  as  open  land  with  conversion  to  wooded  areas,  and  more 
intensive  initial  development  of  smaller  in-kind  habitat  acreages. 

a.  Easement  acquisition.  The  primary  advantages  of  this  alter¬ 
native  are  a  lower  first  cost,  low  annual  O&M,  the  lands  would  remain 
in  private  ownership,  and  the  lands  would  still  be  taxable  by  local 
governments.  However,  experience  has  shown  acquisition  costs  of 
such  restrictive  easements  are  relatively  high  and  interest  less 
than  fee  title  would  not  provide  as  good  an  assurance  that  the  lands 
would  be  managed  for  the  life  of  the  project  in  the  best  interest  of 
wildlife  to  mitigate  losses. 

b.  Intensive  development  of  perimeter  project  lands.  With  Cooper 
Lake,  there  will  be  approximately  1,400  acres  of  bottomland  hardwoods. 
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TABLE  8 

COST  ANALYSIS  -  USFWS  PROPOSED  COMPENSATION  PLAN 
RESERVOIR  ONLY 

(1974  Price  Levels) 


Lands  Regu i red 

22,700  acres  bottomland  hardwoods 
300  acres  semi wooded 
4,400  acres  open  land 
6,000  acres  upland  wooded 

Cost 

Acquisition 

Development 

Fencing  (67  miles  at  $1 0, 300/mil e) 
Engineering  and  Design 
Supervision  and  Administration 
Total  First  Cost 


($1,000) 
8,509.6 
2,088.2 
690.1 
347.3 
296.5 
11,931 .7 


Interest  and  Amortization  (3-1/4%  -  100  years)  404.3 

Operation  and  Maintenance  ($3/aere/vear)  100.1 

Total  Average  Annual  Charges  504.4 


t 
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TABLE  9 


COST  ANALYSIS  -  USFWS  PROPOSED  COMPENSATION  PLAN 
RESERVOIR  AND  LEVEES 

(1974  Price  Levels) 


Lands  Required 

41,800  acres  bottomland  hardwoods 

400  acres  semiwooded 

10,600  acres  open  land 

12,700  acres  upland  wooded 

Cost 

($1,000) 

Acquisition 

16,652.3 

Development 

4,207.6 

Fencing  (131  miles  at  $10, 300/mile) 

1,349.3 

Engineering  and  Design 

694.6 

Supervise  l  and  Administration 

511.1 

Total  First  Cost 

23,414.9 

Interest  and  Amortization  (3-1/4%  -  100  years) 

793.4 

Operation  and  Maintenance  ($3/acre/ycar) 

196.5 

Total  Average  Annual  Charges 

989.9 
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530  acres  of  semiwooded ,  and  4,550  acres  of  open  habitat  in  Federal 
ownership  and  not  designated  as  recreation  areas  or  needed  for  project 
structures.  This  land  could  be  developed  intensively  for  wildlife 
habitat  management  by  applying  initial  development  and  annual  O&M 
expenditures  to  raise  the  value  of  these  areas  higher  than  natural 
succession.  However,  regardless  of  the  expenditure  on  these  perimeter 
lands,  net  identified  productivity  losses  could  not  be  compensated 
entirely.  Also,  there  are  inherent  management  and  access  problems 
encountered  witii  the  narrow  band  of  wildlife  management  area  which 
would  be  associated  with  a  reservoir  project.  There  are  in  addition 
to  perimeter  project  lands,  a  641  acre  tract  of  bottomland  hardwoods 
between  the  dam  and  Highway  19/154  which  is  subject  to  flooding  with 
the  3,000  cfs  floodwater  release.  This  area  could  also  be  acquired 
in  easement  or  fee  (under  joint  acquisition  policies  of  the  Secretary 
of  the  Army  and  Secretary  of  Interior)  and  used  to  partially  offset 
losses . 

c.  Acquisition  and  conversion  of  dissimilar  habitat  types.  To 
regain  lost  wildlife  productivity  on  bottomland  hardwood  habitat,  it 
is  possible  to  purchase  flood  plain  cropland  or  pasture  in  the  vici¬ 
nity  of  the  reservoir,  and  convert  these  lands  over  time  to  a  wooded 
flood  plain  either  by  natural  succession  or  tree  planting.  The 
economic  and  social  impacts  of  converting  productive  developed  land 
to  a  lower  economic  use  are  obvious.  In  addition,  a  substantial 
acreage  is  still  required  since  a  long  period  of  time  (50  years)  is 
required  for  the  new  habitat  to  reach  a  high  value. 

d.  Intensive  development  os' _ smaller  in-kind  acreages.  As  dis¬ 

played  in  previous  sections  of  this  appendix,  acreage  required  to 
compensate  for  terrestrial  habitat  losses  varies  with  the  development 
and  management  applied.  With  low  development,  more  land  acquisition 
is  required  and  with  high  initial  development  less  acreage  is  re¬ 
quired.  Fencing  costs,  tax  revenue  losses  and  economic  productivity 
losses,  ac  uisition  and  administration  costs,  and  O&M  costs  also 
vary  with  the  size  of  the  area  acquired.  The  combination  of  all 
these  factors  tends  to  result  in  a  more  cost  efficient  development 
and  management  target  to  a  medium  level  (90.0  HUV) . 


Corps  Recommended  Terrestrial  Mitigation  Plans 

Reservoir  Only.  The  Corps  accepts,  in  part,  the  recommendation 
of  the  USFWS  to  acquire,  and  manage  the  White  Oak  Creek  area  for  com¬ 
pensation  of  net  terrestrial  habitat  losses  due  to  the  Reservoir  Only 
plan.  The  Corps  does  not  believe  acquisition  of  33,400  acre  full 
compensation  area  is  justified.  The  acquisition  and  management  of 
lands  to  compensate  for  bottomland  hardwood  losses  is  deemed  justi¬ 
fied,  as  this  is  a  recognized  significant  habitat  and  is  decreasing 
in  quantity.  The  Corps  recommends  the  acquisition,  development,  and 
management  of  a  trait  of  land  within  the  compensation  area  recommended 
hv  USFWS,  which  will  compensate  primarily  for  bottomland  hardwood 
losses  md  incidentally  will  contribute  to  offsetting  net  adverse 
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losses  in  productivity  of  semiwooded  habitat  due  to  the  inclusion  of  open 
lands  within  the  acquired  area.  This  tract  has  been  defined  by  the  Corps 
to  consist  of  about  25,500  acres,  including  20,300  acres  of  bottomland 
hardwood  habitat.  The  area  will  be  fenced,  and  initial  development  will 
be  applied  to  create  a  wildlife  management  area  to  offset  bottomland 
hardwood  losses  due  to  the  implementation  of  the  Reservoir  Only  plan. 
Operation  and  maintenance  costs  will  be  budgeted  to  maintain  the  wild¬ 
life  management  area. 

In  addition  to  the  above  mitigation  area,  the  Corps  also  recommends 
the  following  actions  to  further  compensate  for  net  adverse  terrestrial 
wildlife  losses: 

a.  A  751  acre  tract  of  bottomland  wooded  habitat  between  Cooper  Dam 
and  Highway  19/154  will  be  acquired  in  fee.  The  majority  of  this  area 
is  flooded  with  the  3,000  cfs  maximum  release  and  a  flowage  easement  is 
required.  The  Corps  proposes  to  acquire  the  land  in  fee  rather  than 
flowage  easement  so  that  full  public  wildlife  value  can  be  developed 
and  trail  systems  can  be  implemented  within  the  area. 

b.  During  master  planning  for  recreation  development  and  land 
resource  management  on  lands  acquired  for  Cooper  Lake,  all  perimeter 
lands  not  required  for  project  operation  or  immediate  recreation 
development  will  be  designated  for  wildlife  management  purposes  or, 
in  the  case  of  recreation  land,  interim  wildlife  management.  Vegeta¬ 
tive  plantings  and  land  management  practices  will  be  applied  to  these 
lands  during  construction  to  offset  wildlife  losses  as  practicable 
greater  than  natural  succession  processes  would. 

c.  An  initial  development  cost  for  wildlife  habitat  development 
of  perimeter  lands  will  be  budgeted.  Operation  and  maintenance  costs 
for  continued  management  of  these  project  lands  will  also  be  budgeted. 

Implementation  of  the  above  mitigation  plan  will  mitigate  fully  for 
significant  habitats  (bottomland  wooded)  adversely  impacted  by  the 
Reservoir  Only  plan,  and  will  reduce  adverse  social  and  economic  impacts 
of  additional  land  acquisition  to  a  minimum  since  primarily  lands  al¬ 
ready  encumbered  by  a  flowage  easement  at  Wright  l’atman  Lake  will  be 
acquired.  The  recommended  mitigation  plan  will  be  the  more  economi¬ 
cally  efficient  by  utilizing,  in  part,  land  which  must  be  acquired  for 
Cooper  Lake  anyway. 

Table  10  presents  cost  analysis  of  the  Corps  recommended  terres¬ 
trial  habitat  mitigation  plan  for  the  Reservoir  Only  plan. 

Reservoir  and  Levees  Plan.  For  the  Reservoir  and  Levees  plan,  the 
Corps  similarly  determined  that  mitigation  for  bottomland  hardwoods 
is  warranted.  This  would  require  the  acquisition,  development,  and 
management  of  about  19,100  acres  of  bottomland  hardwoods  on  easement 
Lands  along  the  Sulphur  River  upstream  of  Wright  Patman,  in  addition 
to  the  25,500  acre  tract  along  White  Oak  bayou.  Incorporating 
existing  open  land  and  semiwooded  habitat  where  unavoidable  in  land 
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TABLE  10 


COST  ANALYSIS  -  CORPS  PROPOSED  TERRESTRIAL  MITIGATION  PLAN 

RESERVOIR  ONLY 

(1974  Price  Levels) 

Mitigation  Area  -  White  Oak  Creek 
Lands  Acquired 

20,300  acre  bottomland  hardwood 
5,200  acres  open  and  semiwooded 

Cost  ($1,000) 

Acquisition  6,045.8 

Development  1,261.4 

Fencing  (60  miles  at  $10 , 300/mile)  618.0 

Engineering  and  Design  237.4 

Supervision  and  Administration  175.3 

Total  8,337.9 

Interest  and  Amortization  (3-1/4%  -  100  years)  282.5 

Operation  and  Maintenance  ($3/acre/year)  76.6 

Subtotal  Average  Annual  Charges  (359.1) 

Perimeter  Lands  -  Cooper  Lake 
Cost 

Incremental  Acquisition  Cost  (downstream  3,000  cfs 

release  areas)  1./  190.0 

Development  Costs  (revegetation  of  project  lands)  387.5 

Subtotal  577.5 

Engineering  and  Design  48.4 

Supervision  and  Administration  33.6 

Total  First  Cost  659.5 

Interest  and  Amortization  (3-1/4%  -  100  years)  22.3 

Operation  and  Maintenance  ($3/acre/year  x  7,200 

acres)  21.6 

Subtotal  Average  Annual  Charges  -  Project 

Lands,  Mitigation  43.9 

TOTAL  AVERAGE  ANNUAL  CHARGES  -  CORPS  TERRESTRIAL  MITIGATION 

PLAN  (403.0) 

l_/  Cost  difference  between  purchasing  flowage  easement  on  641  acres 

downstream  of  dam,  and  purchase  of  fee  of  751  acres. 
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acquisition  of  the  additional  19,100  acres  of  bottomland  hardwoods 
would  make  the  total  area  acquired  about  48,600  acres.  The  same  ter¬ 
restrial  mitigation  features  for  the  project  lands  at  Cooper  Lake 
(Reservoir  Only  plan)  would  also  be  appropriate  for  this  plan. 

Table  11  presents  cost  data  for  this  mitigation  plan. 

Water  Supply  Only  Plan.  Mitigation  for  a  Water  Supply  Only  plan 
is  largely  speculative  due  to  the  fact  that  the  plan  would  be  imple¬ 
mented  by  non-Federal  interests.  Actual  mitigation  which  would  occur 
with  a  Water  Supply  Only  project  would  be  contingent  upon  negotiations 
between  state  and  Federal  fish  and  wildlife  agencies  in  meeting 
various  permit  requirements  for  project  construction.  Since  the 
Federal  cost  of  the  most  probable  Water  Supply  Only  project  has  a 
direct  bearing  on  benefits  claimed  in  a  Federal  multiple  purpose 
project,  the  mitigation  deemed  justified  for  a  federally  implemented 
Water  Supply  Only  project  is  considered  appropriate.  The  net  adverse 
impacts  of  the  Water  Supply  Only  plan  (Table  7)  on  bottomland  wooded 
habitat  are  very  similar,  but  somewhat  less  than  the  Reservoir  Only 
plan  (19,885  acres  compared  to  21,424  acres,  respectively).  A  fair 
estimate  of  justified  mitigation  for  the  Water  Supply  Only  plan  is 
therefore  believed  to  be  the  acquisition,  development,  and  management 
of  the  White  Oak  mitigation  area  (25,500  acres)  only.  There  would 
be  no  significant  amount  of  perimeter  land  on  a  Water  Supply  Only 
project  to  implement  additional  mitigation  measures  on  project  lands 
and  no  f lowage  easement  required  downstream  of  the  dam.  Table  12 
presents  cost  data  for  Litis  mitigation  plan.  Table  13  presents  a 
summary  comparison  of  cost  data  for  Supplemental  F.1S  alternatives. 

IISFWS  Aquatic  Analysis  and  Recommendations 

By  Planning  Aid  Letter  dated  August  19,  1980,  the  USl'WS  recom¬ 
mended  a  continuous  downstream  flow  release  schedule  from  Cooper  Dam 
(after  normal  operating  pool  is  reached)  of  45  cl's  for  the  months  of 
September  through  February,  50  cfs  for  Lite  months  of  March  through 
April,  and  30  cfs  for  the  months  May  through  August.  This  schedule 
was  recommended  for  an  average  water  year,  with  two  contingency  plans 
reducing  the  recommended  downstream  releases  during  drought  cycles. 

The  USFWS  also  evaluated  the  Corps  proposed  operating  plan  which  pro¬ 
vides  for  a  5  cfs  continuous  low  flow  release  when  there  are  no  flood 
pool  releases.  The  release  recommendation  applies  to  all  three 
st  ruetura 1  a  1 ternat i ves . 

The  USFWS  recommended  downstream  flow  release  schedule  is  based 
on  an  optimum  relationship  between  flow  and  weighted  useable  stream 
area  for  selected  key  life  history  stages  of  10  indicator  species. 
Conflicts  in  flow  requirements  between  life  stages  and  species  were 
adjusted  through  the  use  ol  a  reduction  matrix.  This  matrix  provides 
a  "best"  flow  which  opi imizes  the  total  fishery  at  the  damsite  by 
keying  on  the  most  critical  life  stage  indicator  in  any  given  month. 
Project  losses  were  determined  by  totaling  the  weighted  useable  area 
ol  all  segments  to  be  inundated.  The  I'SFWS  recommended  flow  schedule 
is  an  overall  optimum  average  monthly  flow  for  the  remaining  river 
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TABLE  11 


COST  ANALYSIS  -  CORPS  PROPOSED  TERRESTRIAL  MITIGATION  PLAN 
RESERVOIR  AND  LEVEES 

(1974  Price  Levels) 


Mitigation  Area  -  White  Oak  Creek  and  Sulphur  River 
Lands  Acquired 

39,400  acres  bottomland  hardwood 
9,200  acres  open  and  semiwooded 


Cost 

Acquisition 

Development 

Fencing 

Engineering  and  Design 
Supervision  and  Administration 
Total 

Interest  and  Amortization  (3-1/42  -  100  years) 
Operation  and  Maintenance  ($3/acre/year ) 
Subtotal  Average  Annual  Charges 


($1,000) 

11,370.0 

2,442.8 

1,174.2 

452.1 

333.6 

15,772.7 

534.4 

145.8 

(680.2) 


Perimeter  Lands  -  Cooper  Lake 
Cost 

Incremental  Acquisition  Cost  (downstream  3,000  cfs 


release  areas)  1 J  190.0 

Development  Costs  (revegetation  of  project  lands)  387.5 

Subtotal  577.5 

Engineering  and  Design  48.4 

Supervision  and  Administration  33.6 

Total  First  Cost  659.5 

Interest  and  Amortization  (3-1/4%  -  100  years)  22.3 

Operation  and  Maintenance  ($3/aere/year  x  7,200 

acres)  21.6 

Subtotal  Average  Annual  Charges  -  Project 

Lands,  Mitigation  43.9 


TOTAL  AVERAGE  ANNUAL  CHARGES  -  CORPS  TERRESTRIAL  MITIGATION 

PLAN  (  724.1') 

1/  Cost  difference  between  purchasing  flowage  easement  on  641  acres 
downstream  of  dam,  and  purchase  in  fee  of  751  acres. 


Appendix  B 
35 


TABLE  12 


COST  ANALYSIS  -  CORPS  PROPOSED  TERRESTRIAL  MITICATION  PLAN 

WATER  SUPPLY  ONLY 

(1974  Price  Levels) 

Mitigation  Area  -  White  Oak  Creek 
Lands  Acquired 

20,300  acre  bottomland  hardwood 
5,200  acres  open  and  semiwooded 

Cost  ($1,000) 

Acquisition  6,045.8 

Development  1,261.4 

Fencing  (60  miles  at  $10 , 300/mile)  618.0 

Engineering  and  Design  237.4 

Supervision  and  Administration  175.3 

Total  8,337.9 

Interest  and  Amortization  (3-1/4%  -  100  years)  282.5 

Operation  and  Maintenance  ($3/acre/year)  76.6 

Total  Average  Annual  Charges  359.1 
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TABLE  13 


ECONOMIC  COMPARISON  OF  CORPS  PROPOSED  TERRESTRIAL  HABITAT 
MITIGATION  PLANS  FOR  ALTERNATIVE  PLANS  1/ 

(1974  Price  Levels) 


Reservoir  & 

Reservoir 

Water  Supply 

Non¬ 

Levees 

Only 

Only 

structural 

_ ($1000) 

($1000) 

($1000) 

($1000) 

Total  Lands  -  Mitigation 
Area 

Required  (acres) 

(48,600) 

(25,500) 

(25,500) 

0  2  / 

Acquisition  Cost 

11,370.0 

6,045.8 

6,045.8 

0 

Development 

2,442.8 

1,261.4 

1,261.4 

0 

Fencing 

1,174.2 

618.0 

618.0 

0 

E&D 

452.1 

237.4 

237.4 

0 

S&A 

333.6 

175.3 

175.3 

0 

Subtotal  First  Cost 

15,772.7 

8,337.9 

8,337.9 

0 

Interest  &  Amortiza¬ 

tion 

534.4 

282.5 

282.5 

0 

Annual  O&M 

145.8 

76.6 

76.6 

0 

Subtotal  Average  Annual 
Charges 

(680.2) 

(359.1) 

(359.1) 

0 

Perimeter  Lands  -  Cooper 
Lake 

3,000  cfs  Release  Area 
Development  (revege¬ 

190.0 

190.0 

tation) 

387.5 

387.5 

E&D 

48.4 

48.4 

S&A 

33.6 

33.6 

SubtotaL  First  Cost 

659.5 

659.5 

Interest  &  Amortiza- 

t  ion 

22.3 

22.3 

Annual  O&M 

21.6 

21.6 

Subtotal  Average  Annual 
Charges 

(43.9) 

(43.9) 

TOTAL  AVERAGE  ANNUAL 
CHARGES 

724.1 

403.0 

359.1 

0 

1/  Based  on  mitigation  at  a  90.0  HUV  level  primarily  for  bottomland  hardwoods. 

2/  Based  on  HEP  analysis,  the  implementation  of  the  nonstructural  plan  would 
require  the  acquisition  and  management  of  14,316  acres  of  semiwooded  habi¬ 
tat  for  full  in-kind  compensation.  However,  the  majority  of  the  semiwooded 
habitat  losses  are  the  result  of  conversion  of  6,600  acres  of  this  habitat 
to  a  more  productive  bottomland  hardwood  type.  Including  costs  for  in-kind 
compensation  for  semiwooded  losses  is  therefore  considered  inappropriate 
for  this  alternative. 
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segments  taking  into  consideration  key  life  history  stages  of  the  10 
indicator  species,  including  weighting  where  appropriate  for  desirable 
species.  It  does  not  attempt  to  increase  existing  downstream  weighted 
useable  area  by  the  amount  lost  but  instead  attempts  to  create  an 
optimum  situation  for  key  life  history  stages.  Additionally,  in  the 
USFWS  analysis,  every  attempt  to  compensate  for  weighted  useable  area 
losses  for  each  life  history  stage  with  implementation  of  the  recom¬ 
mended  flow  results  in  a  loss  somewhere  else  in  the  system.  The  USFWS 
then  made  aquatic  stream  compensation  determinations  of  various  re¬ 
lease  schedules  by  relating  stream  acreage  lost  to  stream  acreage 
gained  by  increased  flow  downstream  through  a  relative  value  factoring 
system,  which  essentially  assumes  a  linear  relationship  between  flow 
increases  and  biological  stream  productivity.  This  relationship  is 
that  each  acre  gained  oy  increasing  flow  in  stream  segments  below  the 
dam  is  worth  1.21  acres  lost  in  the  reservoir  area.  Based  on  these 
relationships,  the  USFWS  then  determined  that  the  present  proposed 
Corps  operating  plan  would  result  in  a  6  percent  net  loss  to  stream 
acreage  in  the  overall  project  area,  and  the  USFWS  recommended 
schedule  would  result  in  a  45  percent  gain.  A  100  percent  gain  in 
adjusted  stream  acreage  is  defined  as  full  compensation  for  net  stream 
losses  using  these  stream  acreage/weighted  useable  area  relationships. 


Corps  Analysis  of  Aquatic  Mitigation  Recommendation 

The  Corps  does  not  accept,  in  total,  the  USFWS  recommended  down¬ 
stream  flow  releases.  The  following  analysis  presents  rationale  for 
the  Corps  proposed  aquatic  mitigation  plan  and  reasons  for  rejection 
of  the  USFWS  plan. 

a.  The  reduction  matrizes  used  in  developing  the  USFWS  recom¬ 
mended  flow  releases  are  based  on  minimizing  the  percent  reduction  in 
the  total  fishery  from  a  nonexistent  optimum  condition.  While  this 
method  may  be  considered  valid  for  determining  an  overall  "best" 
average  stream  ecosystem  if  flows  could  be  completed  controlled,  it 
bears  no  real  relationship  to  the  existing  river  fishery.  Using  the 
reduction  matrixes  provided  by  Planning  Aid  Letter  dated  August  19, 
1980,  the  South  Sulphur  River  currently  existing  within  the  area  of 
the  reservoir  is  greatly  reduced  from  the  theoretical  optimum  during 
July  through  November  for  many  species  and  somewhat  reduced  from 
optimum  during  the  remainder  of  the  year,  based  on  median  flows  in  an 
average  water  year. 

b.  The  USFWS  stream  analysis  relating  acreage  lost  to  acreage 
gained  downstream  with  increased  flows  from  the  reservoir  does  not 
give  the  best  indication  of  stream  mitigation  achieved  by  downstream 
releases.  Regardless  of  ecosystem  productivity  which  may  be  gained 
downstream  with  an  optimum  flow  released  from  the  reservoir,  the 
stream  miles  and  acreage  inundated  are  lost  forever.  An  optimum 
flow  downstream  from  the  reservoir  would  only  compensate  for  45  per¬ 
cent  of  the  106  stream  acres  lost  due  to  inundation.  The  Corps 

5  cfs  release  plan  would  cause  a  net  additional  loss  of  5  acres  in 
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weighted  useable  area  out  of  626  acres  downstream  of  the  reservoir,  but 
would  not  compensate  for  the  106  acres  lost  due  to  inundation  based  on 
these  acreage  relationships.  Further,  the  assumed  linear  relationship 
between  increased  flows  and  biological  productivity  basic  to  this 
acreage  analysis  is  not  borne  out  for  all  life  stages  of  all  species 
or  even  for  the  key  life  history  stages  as  evidenced  by  weighted 
useable  area  data  presented  in  supporting  data  provided  in  the 
August  19,  1980,  Planning  Aid  Letter. 

c.  Biological  data  presented  in  supporting  data  of  the  August  19, 
1980,  Planning  Aid  Letter  can  be  interpreted  for  impacts  to  each  of  the 
key  life  history  stages  of  the  10  indicator  species  used  in  the  USFWS 
instream  flow  analysis.  While  it  is  recognized  that  these  data  are 
model  generated,  are  indicative  only  of  the  species  and  key  life  stages 
considered,  and  are  not  directly  applicable  to  overall  biological 
stream  productivity,  these  data  are  believed  by  the  Corps  to  be  irore 
appropriate  in  judging  mitigative  or  stream  f  ishery  enhancement  poten¬ 
tial  of  various  Cooper  Lake  operating  plans  than  the  acreage  analysis 
presented  by  USFWS,  and  reduction  matrixes  used  for  determining  opti¬ 
mal  flows. 

Some  generalizations  can  be  made  from  biological  stream  data  in¬ 
cluded  in  the  supporting  data.  If  full  compensation  (total  replacement) 
of  identified  stream  losses  caused  by  the  reservoir  is  defined  as  100 
percent  for  any  given  key  life  history  stage,  and  0  percent  is  defined 
as  no  compensation,  then  any  positive  percent  in  the  range  0-100  per¬ 
cent  in  the  supporting  data  represents  some  level  of  mitigation  flow. 
Negative  percents  represent  a  net  loss  to  the  downstream  fishery,  and 
percent  increases  above  100  percent  indicate  an  enhancement  flow  for 
the  given  life  history  stage. 

There  were  159  key  life  history  stages  evaluated  for  each  down¬ 
stream  flow  release  schedule  presented.  The  proposed  Corps  operating 
release  plan  of  a  minimum  flow  of  5  cfs  provides  some  level  of  miti¬ 
gating  or  enhancement  flow  downstream  for  85  of  the  159  life  history 
stages  evaluated.  In  comparison,  the  USFWS  recommended  flow  provides 
a  mitigating  or  enhancement  flow  for  103  of  the  159  life  history  stages. 
The  Corps  recommended  plan  provides  a  better  compensation  flow  than 
the  USFWS  recommended  flow  in  64  of  the  159  life  history  stages.  The 
Corps  recommended  flow  provides  an  enhancement  situation  over  and 
above  mitigation  in  43  of  the  159  life  history  stages,  and  the  USFWS 
recommended  flow  provides  enhancement  in  70  of  the  159  life  history 
stages . 

It  is  recognized  that  the  data  provided  do  not  adequately  reflect 
what  actually  would  occur  in  the  downstream  reaches  since  no  attempt 
is  made  to  follow  a  life  cycle  of  the  species  throughout  the  year 
with  a  given  flow  regime  or  relate  species  to  each  other  in  terms  of 
competition  or  predator-prey  relationships.  For  example,  if  spawning 
is  a  critical  life  stage,  and  spawning  life  stages  for  a  given  spe¬ 
cies  are  a  negative  percent  due  to  a  given  flow  schedule,  then  it 
does  not  matter  that  the  remaining  life  stages  of  that  species  may 
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be  enhanced  by  the  same  flow  schedule  since  adequate  biological  replace¬ 
ment  by  spawning  may  not  occur.  However,  it  is  apparent  from  the  data 
provided  that  an  increase  in  downstream  flow  does  not  always  correlate 
to  an  improved  ecological  fishery,  and  downstream  increased  flow  re¬ 
leases  are  not  necessarily  mitigative  for  stream  losses  due  to  a 
reservoir . 

d.  The  sport  fishery  species  present  in  the  South  Sulphur  and 
Sulphur  Rivers,  with  the  possible  exception  of  spotted  bass,  are 
commonly  found  in  streams  throughout  Texas  and  the  southeastern  United 
States,  and  many  are  equally  suited  to  lake  habitats.  It  is  recognized 
that  the  loss  of  stream  habitat  due  to  the  project  will  decrease  the 
net  productivity  of  nonsport  stream  species  which  cannot  survive  in 
lake  habitat.  It  is  also  recognized  that  there  is  a  difference  in 
stream  sport  fishing  versus  lake  sport  fishing  even  though  the  species 
taken  may  be  identical. 

Actual  sport  stream  fishing  use  of  the  South  Sulphur  and  Sulphur 
Rivers  is  severely  restricted  due  to  private  ownership  of  flood  plain 
lands,  limited  public  road  access,  and  low  flow  conditions  during 
summer  months.  Even  though  the  productivity  may  exist  in  these  streams 
to  support  stream  fisherman  use,  the  Corps  docs  not  believe  that  poten¬ 
tial  is  being  realized.  With  construction  of  Cooper  Dam,  public  access 
will  be  provided  to  remaining  natural  stream  segments  in  the  upper 
reaches  of  project  lands  acquired,  to  a  tailwater  fishing  facility 
provided  by  the  Corps  below  the  dam,  and  to  about  4  miles  of  the  South 
Sulphur  River  between  the  outlet  channel  and  Highway  19/154.  These 
are  stream  fishery  potentials  made  publicly  available  which,  under 
existing  conditions,  are  largely  unutilized  in  the  Sulphur  River  Basin. 
In  addition,  acquisition  of  the  recommended  terrestrial  habitat  mitiga¬ 
tion  area,  if  authorized,  will  provide  public  access  to  an  additional 
14  miles  of  a  much  higher  quality  Sulphur  River  stream  fishery  than 
that  being  inundated  by  Cooper  Lake,  and  public  access  of  about  23 
miles  of  stream  fishery  along  White  Oak  Bayou. 

The  Corps  recognizes  that  implementation  of  the  Reservoir  Only 
project  will  cause  the  loss  of  a  certain  amount  of  productivity  of 
stream  species,  particularly  those  not  of  sport  fishing  interest.  No 
amount  of  public  access  provided  will  replace  biological  productivity 
lost  for  these  nonsport  species  which  do  not  survive  in  lake  habitats. 
However,  the  public  access  provided  will  at  least  partially  replace  the 
stream  sport  fishing  opportunity  loss,  and  at  the  same  time  will  pro¬ 
vide  a  significant  new  lake  fishery.  In  addition,  the  5  cfs  low  flow 
release  will  improve  water  quality  and  increase  the  flow  in  the  river 
which  will  enhance  adult  life  stages  of  most  stream  species  during 
July  through  October  of  the  average  water  year.  Median  flow  without 
the  project  in  the  South  Sulphur  River  segment  below  the  dam  for 
these  months  is  now  in  the  range  of  0.1  to  1.1  cfs  for  these  months. 

In  addition,  the  5  cfs  low  flow  (median  flow)  downstream  is  considered 
a  definite  enhancement  flow  during  the  one-year-in-ten  low  flow  without 
project  condition  in  the  South  Sulphur  River,  which  ranges  from  0.0 
to  1.8  cfs  median  flow  during  all  12  months  ol  the  year  for  this 
biologically  critical  period. 
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e.  To  be  able  to  meet  optimum  downstream  releases  requested  by 
USFWS ,  there  are  a  limited  number  of  alternative  methods  hydrologically 
possible  in  the  planning  and  design  of  Cooper  Lake  if  the  current  status 
of  the  project  is  not  considered.  The  best  alternative  would  be  to  add 
storage  to  the  reservoir  specifically  for  making  downstream  releases. 

In  order  to  provide  a  guaranteed  downstream  release  of  the  magnitude 
requested  by  USFWS,  about  100,000  acre-feet  of  storage  space  would  be 
required  in  the  reservoir  between  the  water  supply  pool  and  flood  pool. 
This  storage  space  would  cost  a  minimum  of  $150,000  in  average  annual 
charges,  based  on  an  average  $44/acre-foot  for  water  supply  storage 
in  Cooper  Lake.  Optimum  releases  from  this  additional  storage  would 
mitigate  potential  stream  sport  fishery  losses  of  about  1,100  man-days 
of  2,254  man-days  lost  due  to  inundation  and  flow  changes,  with  a  net 
increase  in  average  annual  benefits  of  about  $1,650.  While  this  storage 
could  be  reduced  somewhat  through  implementing  the  proposed  contingency 
plans,  it  would  still  require  a  redesign  of  the  dam  and  lake. 

The  storage  for  water  supply  currently  designed  in  the  project  cannot 
be  used  for  mitigation  storage,  nor  for  multiple  instream  purposes 
since  contracts  for  this  storage  and  water  supply  rights  thereof  have 
been  executed  by  the  local  sponsors.  The  water  supply  sponsors  have 
contracts  for  space  between  elevation  440  feet  msl  and  415.5  feet  msl 
which  is  for  water  supply.  While  a  certain  amount  of  water  would  be 
technically  available  in  the  sediment  reserve  below  elevation  415.5 
feet  msl  during  early  project  years,  constraints  in  the  wording  of 
the  executed  contracts  makes  this  storage  unusable  unless  the  sponsors 
were  willing  to  renegotiate  the  contracts.  They  are  under  no  obliga¬ 
tion  to  do  so.  Even  if  these  constraints  were  not  in  effect,  water 
supply  needs  studies  conducted  by  the  Corps  show  a  need  for  the  full 
yield  of  designed  water  supply  storage  in  Cooper  Lake  within  40  years 
of  initial  construction.  Release  of  existing  water  supply  storage 
downstream  would  therefore  be  an  interim  solution  and  would  be  contin¬ 
gent  on  local  sponsors  making  the  releases  and  paying  for  the  water 
released,  or  selling  interim  storage  not  needed  for  immediate  water 
supply  to  either  the  Corps  or  a  fisheries  sponsor  in  order  to  make  the 
interim  releases.  The  water  supply  sponsors  have  expressed  their  con¬ 
cern  to  the  Corps  (Exhibit  1  of  Appendix  D)  that  needs  for  the  full 
yield  will  come  much  earlier. 

Multiple  use  of  water  supply  storage  for  downstream  instream  flow 
purposes  was  also  considered  as  an  alternative.  The  vast  majority  of 
water  supply  storage  in  Cooper  Lake  will  be  used  in  the  city  of  Irving 
and  in  the  North  Texas  Municipal  Water  District  service  area,  both  out 
of  the  Sulphur  River  Basin  and  upstream  from  the  dam.  Water  for  these 
service  areas  can  be  taken  much  more  economically  from  the  lake  and 
not  from  downstream  points.  Therefore,  releases  to  downstream  pick-up 
points,  which  could  meet  part  or  all  of  the  recommended  flows,  are 
not  possible  for  the  Cooper  Lake  project. 

A  third  alternative  is  to  hold  a  percentage  of  the  flood  pool  when¬ 
ever  the  reservoir  is  in  a  flood  stage  and  make  releases  from  this 
captured  flood  storage.  The  Corps  conducted  studies  of  this  alterna¬ 
tive  which  consider  risk  involved  downstream  and  ability  to  meet  USFWS 
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recommended  flows  initially  assuming  a  20  cfs  yield  taken  from  the 
water  supply  storage  and  ultimately  with  the  full  165  cfs  water  sup¬ 
ply  yield  committed  for  out  of  stream  uses.  Analyses  were  made  of 
holding  both  5  percent  and  10  percent  of  the  total  flood  pool  storage. 

Releases  of  50  cfs  from  the  5  percent  flood  pool  were  analyzed, 
resulting  in  a  determination  by  the  Corps  that  holding  flood  pool  re¬ 
leases  was  a  viable  option  to  partially  meeting  the  USFWS  recommended 
flows  downstream.  It  is  recognized,  however,  that  this  alternative 
does  not  guarantee  downstream  releases  above  the  5  cfs  minimum  cur¬ 
rently  proposed,  but  does  allow  flexibility  in  operating  the  flood 
pool  to  meet  recommended  USFWS  downstream  flows  a  higher  percentage 
of  time  than  with  the  current  operating  plan.  Holding  the  lower 
5  percent  of  the  flood  pool  will  amount  to  holding  the  lake  level 
about  one-third  foot  above  conservation  pool  (440  msl)  while  making 
a  50  cfs  release  until  the  lake  is  again  at  conservation  pool  level. 
Holding  the  lower  10  percent  of  the  flood  pool  will  amount  to  holding 
a  lake  level  about  two-thirds  of  a  foot  above  conservation  pool  for  a 
short  period.  The  50  cfs  release  rate  was  also  analyzed  for  the  10 
percent  flood  pool. 

Based  on  these  routings  of  Cooper  Dam  operation,  the  increase  in 
duration  of  50  cfs  flows  which  could  be  achieved  through  holding  flood 
waters  in  the  lower  10  percent  of  the  flood  pool  is  not  significantly 
greeter  in  most  months  than  holding  only  5  percent  of  the  flood  pool. 
While  neither  of  these  conditions  is  considered  a  significant  impact 
to  recreation  or  other  beneficial  aspects  of  the  lake,  holding  the 
higher  flood  pool  would  involve  a  slightly  higher  risk  downstream 
and  more  shoreline  vegetation  damage.  Based  on  the  period  of  record 
routing,  risk  involved  would  be  greatest  in  the  month  of  May  when 
potential  maximum  discharges  would  increase  from  21,100  cfs  under 
normal  operation  to  28,700  cfs  by  holding  the  5  percent  pool  and  to 
31,150  cfs  by  holding  the  10  percent  flood  pool.  During  months  other 
than  May  and  after  the  total  165  cfs  water  supply  yield  is  being 
utilized,  any  increase  in  risk  would  be  insignificant  based  on  period 
of  record  flooding. 

Since  the  percentage  gains  from  holding  5  percent  of  the  flood  poo 
are  deemed  a  significant  improvement  to  meet  50  cfs  downstream  flows, 
with  only  a  small  percentage  increase  by  holding  10  percent,  further 
studies  were  only  made  of  making  30  cfs  downstream  flows  from  holding 
the  5  percent  flood  pool.  Figures  7  and  8  display  the  percentage  in¬ 
creases  in  50  cfs  or  greater  flow  duration  which  can  be  obtained  by 
holding  the  5  percent  flood  pool  in  addition  to  making  a  5  cfs  release 
A  30  cfs  release  from  captured  flood  storage  would  increase  flow 
durations  in  these  figures  an  additional  1  to  4  percent  for  each  month 
This  alternative  can  be  implemented  at  no  additional  project  cost  but 
requires  approval  of  the  Texas  Department  of  Water  Resources  (TDWR) . 

Bv  letter  dated  January  8,  1981,  the  TDWR  did  not  object  to  these 
re  1  eases . 

Corps  Recommended  Aquatic  Mitigation  Plans 

The  Corps  recommends  the  following  aquatic  (stream  mitigation  fea¬ 
tures  be  included  in  the  Reservoir  Onlv  and  Reservoir  and  Levees  plans 
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EARLY  PROJECT  YEARS  -  20  CFS  WATER  SUPPLY  WITHDRAWAL 
(PERIOD  OF  RECORD  ROUTING  -1924-1978  ) 

FIGURE  7  -  COOPER  DAM  FLOW  DURATION  -  CASE 


a.  Public  access  to  stream  fishery  be  provided  on  lands  acquired 
for  Cooper  Lake,  including  stream  area  downstream  from  the  dam  to 
Highway  19/154 . 

b.  Public  access  to  stream  fishery  be  provided  on  all  lands  ac¬ 
quired  for  terrestrial  habitat  mitigation. 


c.  The  operating  plan  for  Cooper  Lake  will  provide  for  the  reten¬ 
tion  of  the  lower  5  percent  (1/3  foot)  of  the  flood  pool  whenever  the 
reservoir  is  at  or  above  tiiis  stage.  Higher  release  rates  to  preserve 
the  flood  control  purpose  will  be  maintained  above  the  5  percent  nool , 
or  storage  mav  be  evacuated  when  flood  conditions  are  forecast. 

Releases  will  be  made  from  this  retained  flood  storage  at  the  rate 
recommended  bv  I'SFWS  (45  cfs  for  September  through  February,  50  c.fs 
for  March  and  April,  30  cfs  for  other  months)  until  the  lake  is  again 
at  conservation  pool.  A  5  cfs  constant  low  flow  will  be  maintained 
downstream  whenever  the  lake  elevation  is  below  440  msl.  These  release 
rates  and  periods  may  be  modified  in  the  future  to  optimize  beneficial 
downstream  effects,  after  conducting  appropriate  hvdraulic  studies, 
coordination  with  the  I’SFWS  and  TPWD,  and  when  such  modifications 
would  not  advcrselv  affect  the  flood  control  purpose  of  the  project. 

For  the  Water  Supply  Only  plan,  the  first  two  recommendations 
apply.  Since  there  would  be  no  flood  pool  in  a  Water  Supply  Only 
project,  the  third  recommendation  does  not  apply.  The  5  cfs  constant 
low  t  low  would  bo  recommended  as  a  downstream  release. 


Stage  Filling 

The  I'SFWS,  in  the  Nanning  Aid  Letter  dated  August  19,  1980,  recom¬ 
mended  that  the  Corps  study  the  feasibility  of  stage  filling  tor  Cooper 
Lake.  Implementation  oi  a  stage  filling  plan  has  both  fishery  and 
wildlife  beneficial  aspects.  inundation  of  terrestrial  habitat  between 
initial  at.  i  ultimate  reservoir  pools  is  delayed  for  the  length  of  time 
that  tin1  lull  pool  is  not  needed  for  water  supply.  The  lake  fishery 
benefits  due  to  the  second  inundation  of  vegetative  cover  which  reju¬ 
venates  and  expands  the  fishery  sometime  during  the  natural  aging 
process  of  the  reservoir.  It  also  has  disadvantages  to  the  fishery, 
however,  in  that  shoreline  habitat  and  total  initial  lake  fishery 
potential  is  much  reduced  during  the  initial  pool  stage. 

In  the  case  of  Cooper  Lake,  stage  tilling  is  not  recommended  for 
a  number  of  reasons. 

Contractual  agreements  for  storage  of  water  supply  in  Cooper  Lake 
have  been  executed.  Based  on  Corps  water  supply  needs  studies,  more 
than  half  of  the  storage  and  subsequent  109  cfs  yield  of  Cooper  Lake 
will  be  required  within  10  years  after  construction  is  estimated  to 
We  complete.  The  local  sponsors  tor  the  water  supply  storage  estimate 
the  lull  vield  will  he  needed  ear  1 i er  than  the  Corps  estimates.  It 
is  likely  that  a  future  water  supply  pool  would  be  required  for  water 
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supply  20  years  or  less  from  impoundment  of  the  initial  pool.  There¬ 
fore,  stage  filling  would  be  viable  fishery  management  option  for  a 
short  span  of  time  over  the  life  of  the  project.  On  the  other  hand, 
a  small  initial  pool  would  require  the  construction  of  lake  recreation 
and  boat  ramp  facilities  in  areas  which  would  be  lost  when  the  ulti¬ 
mate  pool  is  impounded.  The  other  option  to  this  loss  would  be  to 
construct  initial  recreation  facilities  above  the  ultimate  pool,  with 
the  exception  of  boat  ramps,  and  accept  the  detrimental  aspects  of 
this  option  of  having  recreation  facilities  far  from  the  water  during 
the  initial  pool  operation. 

The  smaller  initial  pool  would  reduce  lake  fishery  potential  during 
the  initial  stage  and  reduce  lake  recreation  (boating,  skiing)  poten¬ 
tials,  which  would  lower  overall  project  economic  benefits  in  these 
categories . 

Providing  interim  storage  space  above  the  initial  staged  water 
supply  pool  for  downstream  optimum  fishery  releases  would  result  in  an 
additional  lake  fluctuation  zone,  which  would  also  result  in  adverse 
impacts  on  lake  esthetics  and  recreational  use  during  initial  pool 
operation.  This  would  be  due  primarily  to  the  quantity  of  storage  in 
a  smaller  Cooper  Lake  compared  to  elevation  changes  from  capturing 
flood  storage.  That  is,  the  smaller  the  storage  in  relation  to  flood 
waters  captured,  the  more  difficult  it  would  be  to  maintain  a  rela¬ 
tively  constant  level  pool. 

Balanced  against  these  adverse  effects  and  failure  to  develop 
initially  the  full  potential  of  the  project  would  be  a  slight  poten¬ 
tial  gain  in  a  downstream  fishery,  if  temporary  flood  storage  could 
be  held  above  the  interim  pool  and  an  extended  life  for  the  lake 
fishery. 
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Summary  of  USFWS  Recommendations 


USFWS  COORDINATION  ACT  REPORT  -  July  13,  1966. 

Previous  recommendations  by  the  USFWS,  and  concurred  in  by  the 
responsible  State  agencies,  were  published  in  a  Coordination  Act  report 
for  the  Cooper  Lake  and  Channels  Project  dated  July  13,  1966.  The  Corps 
formally  responsded  to  these  recommendations  and  many  were  implemented 
in  project  planning  and  design.  These  recommendations  and  Corps  re¬ 
sponse  were  published  in  the  Final  EIS  filed  24  June  1977.  Following 
are  the  recommendations.  Corps  response,  and  current  status. 

Comment.  The  Texas  Parks  and  Wildlife  Department  be  given  the 
opportunity  of  selecting  and  administering  a  suitable  tract  of  project 
lands  for  wildlife  management. 

Response .  The  Texas  Parks  and  Wildlife  Department  will  be  given  the 
opportunity  of  selecting  and  administering  a  suitable  track  of  project 
land  for  wildlife  management.  Within  the  fee  title  taking  line  for  the 
reservoir,  approximately  6,000  acres  of  land,  in  addition  to  the  3,300 
acres  dedicated  to  general  recreation  developments,  lie  outside  of  the 
water  supply  pool.  This  area,  or  a  portion  of  it,  could  be  dedicated 
to  fish  and  wildlife  purposes,  provided  a  detailed  management  plan  was 
submitted  to  and  approved  by  higher  authority. 

Current  Status.  Superseded  by  current  Planning  Aid  Letter  recom¬ 
mendations.  Acquisition  and  management  of  currently  recommended 
mitigation  lands  for  the  Reservoir  Only  plan  are  addressed  in  other 
sections  of  this  appendix. 

Comment ■  The  1,200  acres  of  reservoir  lands  proposed  for  easement 
acquisition  be  acquired  in  fee  title  as  mitigation  for  project-induced 
losses  of  wildlife  habitat. 

Response .  The  1,200  acres  of  reservoir  lands  originally  proposed 
for  easement  acquisition  have  already  been  acquired  in  fee  as  part  of 
the  project  required  land  purchase.  This  area  is  part  of  the  6,000 
acres  referred  to  above. 

Current  Status.  Completed. 

Comment .  The  minimum  low-flow  release  from  Cooper  Lake  during  the 
period  June  through  December  be  10  cubic  feet  per  second  (c.f.s.), 
respectively,  for  the  first  and  second  50  years  of  project  life. 

Response .  The  minimum  low  flow  release  from  Cooper  Lake  will  be 
5  cfs.  When  water  levels  exceed  the  top  of  the  water  supply  pool 
(440  msl) ,  a  release  in  excess  of  5  cfs  can  be  expected,  to  a  maximum 
release  of  3,000  cfs.  The  discharges  will  be  in  accordance  with  a 
schedule  based  on  the  ratio  of  the  Cooper  Lake  flood  control  pool 
percent  occupied  to  the  Wright  Patman  Lake  flood  control  pool  percent 
occupied . 
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Current  Status.  Superseded  by  current  Planning  Aid  Letter  recommenda¬ 
tions.  Instream  flow  recommendations  are  addressed  in  other  sections  of 
this  appendix. 

Comment .  The  project  provides  for  bank  fisherman  access  and  needs 
at  the  Cooper  Dam  tail  water. 

Response .  Facilities  and  access  will  be  provided  at  the  Cooper  Dam 
tail  water  for  bank  fishermen. 

Current  Status.  Accepted.  These  features  are  included  in  project 
design. 

Comment.  Seining  areas  be  provided  in  Cooper  Lake  in  accordance  with 
needs  and  specifications  to  be  established  by  the  Texas  Parks  and  Wildlife 
Depar  tment . 

Response .  Designation  of  seining  areas  was  coordinated  with  the  Texas 
Parks  and  Wildlife  Department.  The  reservoir  clearing  plans  now  provide 
for  clearing,  grubbing,  and  grading  of  654  acres  within  seven  seining 
areas.  These  areas  will  be  graded  with  a  resultant  smooth  ground  surface 
with  no  abrupt  projections  or  depressions.  No  deviations  of  more  than 
1  foot  in  10  feet  in  any  direction  will  be  permitted  other  than  the  changes 
in  the  natural  terrain.  In  connection  with  clearing  operations  in  the 
reservoir  area,  boat  passage  lanes  will  be  provided  to  enhance  recreational 
access  and  marine  safety.  These  boat  lanes  and  seining  areas  will  be 
appropriately  designated  by  navigation  aids  and  marker  buoys.  A  detailed 
report  on  reservoir  master  plans  for  recreational  development  will  be  pre¬ 
pared  in  the  future.  This  report  will  adequately  address  the  physical 
dimensions  and  design  requirements  of  these  features  as  well  as  the  feasi¬ 
bility  of  constructing  fishing  reefs  with  cleared  timber,  old  tires,  or 
rock  rubble  and  the  feasibility  of  constructing  lighted  fishing  piers. 

Current  Status.  Accepted.  These  recommendations  are  or  will  be 
incorporated  into  design  of  the  reservoir. 

Comments.  Fight  bendways  cut  off  by  channel  realinement  be  developed 
as  fishing  lakes  witli  provision  made  for  public  access  to  each  lake. 

Response .  Witli  the  newly  selected  plan,  channelization,  cutoffs,  and 
the  associated  formation  of  oxbows  will  be  minimized.  Where  appropriate, 
however,  earthen  plugs  will  be  placed  across  the  old  river  channel  to 
help  confine  low  river  flows  to  the  newly  alined  channel.  These  plugs 
will  still  allow  overtopping  during  high  flows  and,  accordingly,  this 
should  result  in  the  establishment  of  highly  productive  oxbow  lakes. 

The  possibility  of  providing  access  routes  to  these  oxbow  lakes  was 
examined ;  however,  the  benefits  to  be  derived  from  these  lakes  were  not 
sufficient  to  justify  the  costs  of  constructing  the  access  routes. 
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Current  Status.  Superseded  by  selection  of  the  Reservoir  Only  plan. 
There  will  be  no  additional  channelization  or  formation  of  oxbows. 

Comment .  Minimum  flows  of  no  less  than  100  c.f.s.  from  Wright 
Patman  Lake  be  maintained  during  summer  months  and,  if  excess  storage 
is  available,  higher  flows  from  mid-October  through  December  of  each 
vear . 


Response .  The  present  rule  curve  operation  at  Wright  Patman  Lake 
will  be  maintained.  This  operational  plan  provides  for  a  release  rate 
of  96  cfs  during  the  months  of  May  through  October  when  the  water  supply 
commitments  permit.  Wien  lake  levels  are  below  elevation  220  msl , 
releases  will  equal  10  cfs.  When  lake  levels  are  above  the  rule  curve, 
flood  releases  will  be  provided  on  a  predetermined  schedule  up  to  10,000 
c  f  s . 


Current  Status.  Not  a  part  of  the  Cooper  Lake  Project.  The  1966 
USFWS  report  addressed  both  Wright  Patman  and  Cooper  Lake  and  Channels 
Project  due  to  the  potential  for  storage  reallocation  in  Wr ight-Patman 
wit!)  completion  of  Cooper  Lake.  The  Corps  has  a  continuing  program  of 
evaluating  instream  flow  needs  and  water  quality  changes  below  operating 
reservoirs . 

Comment .  Initial  release  of  the  Wright  Patman  Lake  summer  pool  be 
delayed  until  October  15. 

Response .  The  approved  operational  plan  is  intended  to  assure  ade¬ 
quate  vector  control  and  to  assure  adequate  flood  control  storage  space 
prior  to  the  flood  season.  Those  factors  preclude  the  retention  of 
high  reservoir  levels  through  the  summer  months. 

Current  Status.  Not  apart  of  the  Cooper  Lake  Project.  Any  changes 
to  the  approved  operational  plan  for  Wright  Patman  would  be  based  on 
identified  problems  and  needs  for  that  project  and  not  the  Cooper  Lake 
Pro jec t . 


USFWS  RKCOMMFNDATIONS  -  September  3  ,  1976  Report 

Tlu'  following  recommendat ions  were  made  by  the  USFWS  in  their  re- 
study  of  the  Cooper  Lake  and  Channels  Project,  culminating  in  a  letter 
report  dated  September  3,  1976.  This  report  was  published  as  Appendix  H 
of  the  Final  FIS  filed  24  June  1977,  hut  no  Corps  response  was  included. 

Comment.  An  interagency  study  be  initiated  to  locate  the  most 
suitable  areas  lor  acquiring  the  mitigation  acreages  required  to  com¬ 
pensate  tor  project  wildlife  losses. 

Response.  This  studv  was  initiated.  The  F.cological  Planning  and 
['.valuation  Procedures  used  in  the  197h  report  evolved  into  the  inter¬ 
agency  Habitat  ('.valuation  Procedure  (HF.P)  used  to  evaluate  terrestrial 
habitat  losses  and  compensation  requirements  for  the  draft  Supplemental 
FIS.  Suitable  areas  where  mitigation  can  be  accomplished  have  been 
ident  i  f ied . 
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Comment .  The  Corps  of  Engineers  seek  congressional  authorization 
for  mitigation  lands  acceptable  to  the  Federal  and  State  fish  and  wild¬ 
life  agencies  and  the  Corps  of  Engineers  prior  to  the  continuation  of 
project  construction . 

Response .  Under  the  Coordination  Act,  the  Corps  will  include  in 
the  project  plan  "such  justifiable  means  and  measures  for  wildlife 
purposes  as  the  reporting  agency  finds  should  be  adopted  to  obtain 
maximum  overall  project  benefits."  The  quantity  and  location  of  com¬ 
pensation  (mitigation)  lands  has  been  determined  by  the  Federal  and 
State  fish  and  wildlife  agencies  in  the  current  HEP  restudy.  The  Corps 
recommends  in  the  Supplemental  EIS  a  mitigation  plan  based  on  considera¬ 
tion  of  the  results  of  this  interagency  restudy.  The  mitigation  plan 
involves  land  acquisition  and  the  Corps  will  seek  appropriate  congres¬ 
sional  authorization  for  the  recommended  mitigation  plan. 

Comment .  Mitigation  lands  be  purchased  in  fee  title  prior  to  or 
concurrent  with  project  completion  in  order  that  all  lands  selected 
for  mitigation  purposes  be  protected  from  induced  clearing. 

Response .  Current  Corps  policy  is  to  implement  recommended  and 
authorized  mitigation  measures  concurrently  with  other  construction 
aspects.  Ln  the  case  of  Cooper  Lake,  however,  98  percent  of  the 
project  lands  have  already  been  acquired  and  purchase  of  the  recom¬ 
mended  mitigation  lands  must  be  authorized  by  Congress. 

Comment .  Development,  operation,  and  maintenance  costs  of  managing 
mitigation  lands  be  borne  by  the  project. 

Response .  The  Corps  is  responsible  for  carrying  out  authorized 
mitigation  plans.  This  includes  costs  of  development,  operation,  and 
maintenance.  These  costs  are  included  in  the  proposed  mitigation  plan 
in  the  Supplemental  EIS. 

Comment .  Water  control  structures  be  installed  at  the  juncture  of 
man-made  and  natural  stream  channels  to  divert  normal  streamflows  through 
natural  stream  segments. 

Response .  The  plan  now  recommended  includes  no  new  man-made 
channels. 

Comment ■  Minimum  instantaneous  downstream  releases  be  at  least 
equal  to  or  exceed  the  median  monthly  stream  flow  of  10  c.f.s.,  which¬ 
ever  is  greater. 

Response .  This  recommendation  is  superseded  by  the  current  aquatic 
analysis  and  Planning  Aid  Letter  recommendations. 

Comment .  A  study  be  initiated  to  determine  the  impact  and  mitigation 
requirements  of  Wright  Patman  Lake  enlargement  prior  to  increasing  water 
supply  storage. 
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Rcsponso .  This  will  be  done  in  conjunction  with  feasibility  studies 
on  the  Wright  Patman  enlargement. 

Comment ■  Minimum  instantaneous  downstream  releases  below  Wright 
Patman  Lake  be  increased  to  100  c.f.s.  with  higher  flows  from  mid-October 
through  December  each  year. 

Response .  This  is  not  a  part  of  the  Cooper  Lake  and  Channels  Project. 
SUMMARY  OF  CURRENT  USFWS  RECOMMENDATIONS  -  Planning  Aid  Letters 

The  USFWS  made  the  following  recommendations  through  planning  aid 
input  into  Corps  studies  leading  to  recommendation  of  a  plan  in  the  draft 
Supplement  E1S.  Corps  response  to  these  recommendations  is  summarized 
following  the  recommendation. 

Planning  Aid  Letter,  December  9,  1979  (Summarized  in  Planning  Aid  Letter 
Dated  19  August  1980) . 

Comment  . . . .We  recommend  that  the  following  considerations  be  in¬ 
corporated  into  the  Cooper  Lake  and  Channel  Project  planning. 

Surface  water  supplies,  if  developed,  be  planned  to  obtain  maximum 
multiple  use. 

Multiple  maximum  use  includes  scheduled  releases  of  water  from 
the  Cooper  Lake  Project,  if  constructed,  and  the  existing  Wright  Patman 
Lake  in  event  storage  is  reallocated. 

Response .  Optimum  multiple  use  is,  and  will  continue  to  be,  a  factor 
in  the  development  of  Cooper  Lake.  Storage  reallocation  or  release 
schedule  changes  at  the  existing  Wright  Patman  Lake  is  beyond  the  scope 
of  the  Cooper  Lake  Project  study,  but  will  be  considered  in  future  feasi¬ 
bility  studies  for  storage  conversion  at  Wright  Patman  Lake,  or  in 
conjunction  with  ongoing  water  quality  studies. 

Comment .  Storage  of  these  waters  for  flow  release  be  provided  by 
fine  tuning  of  reservoir  storage  at  the  above  named  projects. 

Response.  Multiple  use  of  storage  provided  in  Cooper  Lake  for  down¬ 
stream  purposes  is  not  possible.  Flood  storage  capacity  in  Cooper  Lake 
is  designed  to  provide  protection  to  downstream  agricultural  lands. 

Holding  of  more  than  a  minor  portion  of  this  storage  to  make  downstream 
multiple  purpose  releases  for  fish  and  wildlife  increases  the  risk  of 
flooding  to  these  developed  lands.  Multiple  use  of  water  supply  storage 
in  the  two  reservoirs  is  also  not  possible  since  the  water  supplies  are 
used  by  different  entities  in  different  locations  within  the  state. 

Tlie  Cooper  Lake  water  supply  is  used  upstream  of  Cooper  Dam. 

Comment .  During  considerations  of  flow  releases  to  provide  for 
multiple  use  ot  the  basin  surface  waters,  the  outlet  works  for  Wright  j 
Patman  he  studied  with  a  view  to  providing  for  outlets  at  more  than 
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one  level.  Such  outlets  should  provide  water  of  sufficient  quality,  for 
the  quantity  of  water  released,  to  provide  enough  dissolved  oxygen  to 
meet  water  quality  standards. 

Response .  An  investigation  of  water  quality  below  Wright  Patman 
Dam  and  effects  of  structural  modification  to  the  outlet  works  was 
conducted  by  the  Corps  (New  Orleans  District)  culminating  in  a  report 
dated  16  July  1979.  The  conclusion  reached  in  that  investigation, 
utilizing  a  selective  withdrawal  model  (SELECT) ,  was  that  provision  of 
multiple-level  outlet  structures  would  not  substantially  improve  the 
quality  of  released  water,  but  would  serve  to  deplete  available  dis¬ 
solved  oxygen  in  the  reservoir.  Dissolved  oxygen  in  released  water  met 
all  applicable  criteria  during  the  years  1975-1977.  In  1979,  a  low 
runoff  year,  the  lower  Sulphur  River  basin  did  experience  low  dis¬ 
solved  oxygen  concentations ,  in  both  the  reservoir  and  downstream 
channel  areas.  The  Corps  has  a  continuing  program  of  evaluating  water 
quality  within  and  downstream  of  operating  projects.  This  recommenda¬ 
tion,  however,  is  not  applicable  to  Cooper  Lake  and  Channels  Project. 

Comment .  Selected  flood  plain  lands  and  adjoining  uplands  down¬ 
stream  from  the  proposed  Cooper  Lake  and  upstream  from  Wright  Patman 
Lake  be  considered  as  a  means  to  mitigate  any  terrestrial  habitat 
losses . 

Response .  These  lands  were  considered  in  selecting,  evaluating,  and 
recommending  mitigation  plans  to  compensate  for  net  adverse  terrestrial 
losses.  The  Corps  recommended  mitigation  plan  includes  acquisition  id 
management  of  lands  below  Cooper  Dam  and  upstream  of  Wright  Patman  a; 
requested . 

Comment .  Natural  flood  storage  areas  also  be  designated  wildlife 
areas  in  any  lands  used  for  nonstructural  flood  control . 

Response .  There  are  no  true  natural  flood  storage  areas  identified 
in  the  Sulphur  River  basin.  The  existing  flood  plain  does  function  to 
spread  out  and  slow  overbank  discharges.  The  nonstructural  plan 
evaluated  in  the  Supplemental  EIS  designates  a  habitat  zone  within  the 
3-year  frequency  flood  plain.  This  plan  is  not  selected  for  implementa¬ 
tion  in  the  Supplemental  EIS. 

Comment .  Any  new  or  existing  levees  that  may  become  a  part  of  the 
Cooper  Lake  and  Channels  Project  be  acquired  in  public  ownership.  These 
lands  should  be  managed  for  wildlife  production  and  nature  trails. 

Response .  The  only  levee  proposed  to  be  constructed  with  the  Re¬ 
servoir  Only  plan  now  recommended  is  a  spur  4RSS  which  is  needed  in 
conjunction  with  the  outlet  channel  for  Cooper  Lake.  This  spur  will 
continue  to  provide  protection  to  existing  developed  land.  Approximately 
750  acres  of  land  downstream  of  the  dam  and  upstream  of  Highway  19/154 
are  proposed  for  the  purchase  as  part  of  the  Reservoir  Only  plan.  This 
land  is  needed  for  multiple  purposes  of  flowage  regulation  at  the  3,000 
cfs  discharge,  mitigation  of  bottomland  hardwood  terrestrial  losses. 
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and  public  use.  About  3  miles  of  existing  levee  adjoin  this  tract,  and 
a  nature  trail  system  is  proposed  by  the  Corps  along  this  levee  and  the 
new  spur  4RSS  between  the  dam  and  Highway  19/154.  Existing  levees  in  the 
Sulphur  River  flood  plain  are  owned,  operated,  and  maintained  by  non- 
Federal  local  interests  under  past  agreements,  or  are  privately  owned 
and  operated. 

Planning  Aid  Letter  Dated  19  August  1980. 

Comment .  Any  levees  which  are  part  of  the  project  be  managed  for 
wildlife  diversity. 

Response .  See  response  above.  Spur  4RSS  and  levee  4RSS  to  Highway 
19/154  will  be  publically  accessible.  The  levee,  however,  must  be  main¬ 
tained  in  a  condition  which  primarily  will  fulfill  its  flood  control 
purpose.  Within  the  levees  adjacent  to  the  river,  and  interior  drainage 
facilities  and  borrow  areas  will  be  managed  for  their  wildlife  value. 

Comment .  Any  levees  which  are  part  of  the  project  be  designated  for 
public  use  nature  trails. 

Response .  See  response  above.  Levee  4RSS  will  be  publically  ac¬ 
cessible  and  trail  access  will  be  provided. 

Comment.  Any  lands  designated  for  nonstructural  flood  control  be 
designated  as  wildlife  lands.  Such  land  should  be  acquired  in  public 
ownership. 

Response .  See  response  above.  There  are  no  lands  acquired  for 
nonstructural  flood  control  with  the  Reservoir  Only  plan. 

Comment .  To  compensate  for  terrestrial  wildlife  losses  resulting 
from  implementation  of  the  Cooper  Lake  with  Flood  Control,  No  New 
Channels  or  Levees  (Reservoir  Only)  about  22,700  acres  of  bottomland 
hardwoods,  4,400  acres  of  open-land,  300  acres  of  semi-wooded  and  6,000 
acres  of  upland  woods,  as  shown  on  a  map  which  has  been  provided  to 
your  planners,  be  acquired  and  managed  to  a  Habitat  Unit  Value  of  nine 
at  an  estimated  O&M  cost  of  five  dollars  per  acre  (1980  costs). 

Response .  The  Corps  accepts  compensation  recommendations  for  bottom¬ 
land  hardwood  habitat  losses.  The  Corps  recommends  acquisition,  develop¬ 
ment  and  management  of  about  25,500  acres  within  the  area  generally  as 
proposed  by  USFWS.  The  Corps  also  recommends  terrestrial  habitat  miti¬ 
gation  features  on  project  lands  at  Cooper  Lake,  and  lands  downstream 
of  Cooper  Dam. 

Comment .  That  compensation  lands  include  those  adjoining  the  upper 
end  of  Wright  Patman  Lake  and  extend  upstream  in  the  White  Oak  Creek 
drainage . 

Response .  The  Corps  recommended  mitigation  plan  includes  mostly 
these  lands. 
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Comment .  Study  the  feasibility  of  stage  filling.  If  the  study  results 
are  positive,  and  the  time  and  elevation  differences  between  Stage  I  and 
Stage  II  are  acceptable  for  propagation  of  fish  and  wildlife,  then  we 
recommend  stage  filling. 

Response .  The  Corps  does  not  accept  stage  filling  recommendations 
for  Cooper  Lake.  Corps  feasibility  analysis  of  stage  filling  potential 
at  Cooper  Lake  resulted  in  a  determination  that  short  term  benefits  of 
stage  filling  were  not  as  important  as  developing  the  full  potential  of 
the  lake  initially. 

Comment .  Include  in  the  operations  manual,  the  following  release 
schedules  which  are  designed  to  mitigate  unavoidable  stream  losses  attri¬ 
butable  to  the  creation  of  Cooper  Lake. 

a.  Upon  completion  of  the  impoundment  structure,  a  continuous 
release  of  5  cfs  should  be  implemented  until  normal  operating 
level  is  reached  or  if  stage  filling  is  shown  to  be  feasible, 
then  until  Stage  I  is  reached. 

b.  Once  the  normal  operating  level  or  Stage  I  is  reached,  a 

continuous  release  schedule  of  (1)  45  cfs  for  months  of 

September  through  February,  (2)  5  cfs  for  the  months  of 

March  and  April,  and  (3)  30  cfs  for  the  months  May  through 
August  should  be  implemented. 

c.  During  a  mild  drought  period  (ex.  one  in  four  year  low  flow), 
the  above  recommendation  (7b)  should  be  reduced  by  10  cfs. 

d.  During  a  more  severe  drought  period  (ex.  one  in  seven  year 

low  flow)  the  recommendation  should  be  reduced  to  (1)  25  cfs 
for  the  months  September  through  January,  (2)  35  cfs  for  the 
months  February  and  March,  (3)  25  cfs  for  April,  (4)  20  cfs 

for  May,  (4)  15  cfs  for  June,  and  (5)  10  cfs  for  the  months 

July  and  August. 

e.  During  an  even  more  severe  drought  period  (ex.  one  in  ten 
year  low  flow) ,  the  recommendation  should  be  reduced  to  a 
continuous  release  of  5  cfs  for  all  months. 

Response . 

a.  Accepted.  This  recommendation  will  be  included  in  the  deliber 
ate  impoundment  plan. 

b.  Rejected.  The  Corps  cannot  make  a  continuous  release  as  re¬ 
quested.  The  Corps  will  include  in  the  Operating  Plan  a 
procedure  for  holding  5  percent  of  the  flood  pool,  and  making 
releases  at  the  rate  requested  for  each  month  when  this 
storage  is  available.  A  5  cfs  continued  low  flow  release 
will  be  made. 
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c.,  d.,  and  e.  These  releases  could  also  be  made,  as  requested, 
part  of  the  time  through  use  of  retained  flood  pool  storage. 
However,  droughts  cannot  be  predicted  and  the  contingency 
plans  would  have  to  be  based  on  lake  levels.  Since  the  Corps 
plan  only  utilizes  captured  flood  storage,  drought  contin¬ 
gency  plans  are  a  moot  point  since  elevations  of  the  lake 
direct  the  implementation  of  the  USFWS  recommended  flow  when 
possible. 

Comment .  List  and  analyze  the  techniques  available  for  predicting 
droughts  and  relate  these  findings  to  the  implementation  of  the  above 
drought  contingency  plans. 

Response.  There  are  no  techniques  for  predicting  long  term  droughts. 
The  maximum  rainfall  forecast  currently  used  by  the  National  Weather 
Service  is  about  3  months,  though  studies  are  currently  being  done  to  ex¬ 
tend  forecasts  to  1  year.  Drought  years  in  North  Central  Texas  and  East 
Texas  have  occurred  on  an  average  frequency  of  once  every  7  years,  and 
two  consecutive  drought  years  have  occurred  on  the  average  of  one  very 
15-20  years.  There  is,  however,  no  proven  way  to  predict  droughts,  or 
to  determine  if  a  current  drought  will  continue  into  the  future.  The 
only  way  to  develop  contingency  plans  for  downstream  releases  is  to 
utilize  reservoir  levels.  Since  water  supply  storage  is  not  available 
for  making  downstream  releases,  lake  elevations  in  the  flood  pool  are 
the  only  means  available  for  developing  contingency  plans  for  Cooper  Lake. 

Section  2(b)  USFWS  Coordination  Act  Report  (February  9,  1981). 

Recommendation  #1.  The  Corps  of  Engineers  adopt  and  implement  the 
following  release  schedules  for  Cooper  Lake: 


a.  Upon  completion  of  the  impoundment  structure,  a  continuous 
release  of  5  cfs  be  implemented  until  normal  operating  level  is 
reached  or  until  stage  1  is  reached. 

b.  Once  the  normal  operating  level  or  stage  1  is  reached,  a 
continuous  release  schedule  of  (1)  45  cfs  for  months  September  through 
February,  (2)  50  cfs  for  the  months  March  and  April,  and  (3)  30  cfs  for 
the  months  of  May  through  August  be  implemented. 

c.  During  a  mild  drought  period  (example,  one  in  four  years 
low  flow),  the  above  recommendation  (b(l))  be  reduced  by  10  cfs. 

d.  During  a  more  significant  drought  (example,  one  in  seven  years 
low  flow),  the  recommendation  be  reduced  to  (1)  25  cfs  for  the 

months  of  September  through  January,  (2)  35  cfs  for  the  months  February 
and  March,  (3)  25  cfs  for  April,  (4)  20  cfs  for  May,  (5)  14  cfs  for  June, 
and  (6)  10  cfs  for  the  months  July  and  August. 
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e.  During  an  even  more  severe  drought  period  (example,  one  in 
10  years  low  flow),  the  recommendation  should  be  reduced  to  a  continuous 
release  of  5  cfs  for  all  months. 

Corps  Response. 


a.  Accepted.  This  recommendation  will  be  included  in  the 
deliberate  impoundment  plan. 

b.  Rejected.  The  Corps  cannot  make  a  continuous  release  as 
requested.  The  Corps  will  include  in  the  Operating  Plan  a  procedure  for 
holding  5  percent  of  the  flood  pool  and  making  releases  at  the  rate 
requested  for  each  month  when  this  storage  is  available.  The  Corps 
retains  the  right  to  maintain  higher  release  rates  when  pool  stages 
higher  than  the  5  percent  flood  pool  are  forecast,  or  when  flood  control 
purposes  may  be  jeopardized  due  to  flood  conditions.  Monthly  release 
rates  and  periods  may  be  modified  in  the  future  to  optimize  beneficial 
downstream  effects,  only  after  appropriate  hydraulic  studies, 
coordination  with  USFWS  and  TPWD,  and  when  such  changes  wou Id  not 
adversely  affect  the  flood  control  purpose.  A  5  cfs  continued  low  flow 
release  will  be  made  when  lake  elevations  are  below  440  feet  msl. 

c. ,  d. ,  and  e.  These  releases  could  also  be  made,  as 
requested,  part  of  the  time  through  use  of  retained  flood  pool  storage. 
However,  droughts  cannot  be  predicted,  and  the  contingency  plans  would 
have  to  be  based  on  lake  levels.  Since  the  Corps  plan  only  utilizes 
captured  flood  storage,  drought  contingency  plans  are  a  moot  point  since 
elevations  of  the  lake  direct  the  implementation  of  the  USFWS  recommended 
flow  when  possible. 

Recommendation  2.  Cooper  Lake  be  impounded  in  two  phases  to 
complement  the  water  supply/demand  analysis. 

Corps  Response.  The  Corps  does  not  accept  stage  filling 
recommendations  for  Cooper  Lake.  Corps  feasibility  analysis  of  stage 
filling  potential  at  Cooper  Lake  resulted  in  a  determination  that 
short-term  benefits  of  stage  filling  were  not  as  important  as  developing 
the  full  potential  of  the  lake  initially. 

Corps  water  supply  needs  studies  indicate  a  need  for  more  than  half 
the  yield  in  less  than  20  years.  The  NTMWD  has  provided  data  indicating 
greater  needs,  much  earlier  (exhibit  1  of  appendix  D),  and  has  expressed 
concern  over  planning  for  average,  or  historic  conditions,  rather  than 
system  stress.  However,  to  determine  economic  feasibility  of  stage 
filling,  it  was  assumed  that  an  initial  project  would  be  designed  to 
acommorfote  the  Corps  identified  water  supply  needs  through  the  year  2010 
(about  60  mgd).  This  resulted  in  a  Stage  I  water  supply  pool  elevation 
(including  sediment  reserve  for  ultimate  conditions)  of  427  feet  msl  and 
a  surface  area  of  about  10,250  acres.  All  lands  would  be  acquired 
initially  for  the  full  size  project.  The  embankment  would  be  slightly 
redesigned  to  accommodate  the  lower  normal  pool  level,  with  gates, 
spillway,  and  other  major  features  designed  to  accommodate  the  ultimate 
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pool  level  of  440  feet  msl,  while  still  functioning  properly  under 
stage  I  conditions.  Additional  fill  on  the  embankment  and  necessary 
modification  to  the  gated  spillway  would  be  deferred  until  stage  II,  as 
would  some  road  work,  clearing,  and  relocation  of  boat  ramps.  Recreation 
facilities  would  be  constructed  above  the  ultimate  pool  so  they  would  not 
require  relocation.  The  direct  construction  cost  differential  in  a 
staged  and  unstaged  Cooper  Lake,  at  March  1980  price  levels,  is  estimated 
below: 


Item 

Unstaged 
Pro jec  t 

Staged 

Pro  jec  t 

Total 

($1,000) 

($1,000) 

Stage  I 
($1,000) 

Stage  1 1 
($1,000) 

Lands 

19,904 

19,904 

0 

19,904 

Re  locations 

3,778 

3,778 

0 

3,77  8 

Reservoir  (Incl.  clearing) 

4,825 

3,  57  5 

2,  356 

5,9  31 

Dam 

48, 371 

43, 186 

6,  181 

49 , 367 

Roads 

3,  30  5 

3,  30  5 

2  35 

3,  540 

Recreation 

8,440 

6,440 

6, 440 

Buildings,  Grounds, 

Uti  lit ies 

79  2 

7°2 

0 

792 

Permanent  Operating 

Equipment 

47  2 

47  2 

472 

Levees 

380 

380 

r< 

380 

Suh  total 

88, 267 

817.832 

87772 

90, 604 

At  March  1980  price 

levels,  a 

stage  1  Cooper  Lake 

providing 

about  60  ngd 

dependable  yield  would  have  a  direct  construction  cost  of  $81,832,000. 
This  compares  to  $88,267,000  for  the  unstaged  reservoir  recommended  in 
the  supplemental  EIS.  For  the  second  stage  of  construction,  an 
additional  $8,772,000  in  construction  costs  would  be  incurred,  primarily 
for  stripping  and  additional  fill  on  the  embankment,  road  work,  and 
clearing  additional  areas  within  the  stage  II  pool.  While  the  total 
March  1980  costs  for  a  staged  project  are  only  $2,400,000  more  in  direct 
construction  costs,  this  does  not  take  into  account  20  years  of  inflation 
on  the  estimated  $8,772,000  in  stage  II  construction  costs.  The  benefits 
to  be  obtained  from  a  staged  project  are  a  temporary  postponement  in 
wildlife  habitat  inundation  (which  has  been  almost  fully  mitigated  with 
the  proposed  plan),  and  a  rejuvenation  of  the  reservoir  fishery  after  a 
period  of  natural  aging.  The  average  annual  fishery  man-day  gains  for  a 
stage-filled  project  are  214,344,  compared  to  192,202  for  the  proposed 
project,  based  on  USFWS  data.  This  would  increase  average  annual 
benefits  by  about  $33,200  or  less  than  0.5  percent  of  the  total  benefits 
at  1980  price  levels. 

In  addition  to  the  increased  costs  for  a  small  increase  in  fishery 
benefits,  there  are  other  considerations  for  not  recommending  a  staged 
project.  Recreation  facilities  constructed  above  the  ultimate  pool  in  a 
staged  project  would  be  more  distant  from  the  water  resource,  with  their 
use  attractiveness  lessened.  Relocation  of  boat  ramps  or  other 
facilities  would  be  an  expense  chargeable  to  the  water  supply  sponsors, 
for  which  they  receive  no  benefits. 
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As  for  lake  fluctuations,  some  flood  water  storage  would  occur 
almost  annually  In  the  Sulphur  River  Basin.  Based  on  area-capacity  data 
for  Cooper  Lake,  a  first  stage  project  at  conservation  pool 
(427  feet  msl)  capturing  10,500  acre-feet  of  flood  storage  would  have  a 
pool  rise  of  1  foot.  The  project  at  the  proposed  440  feet  msl  pool  would 
have  a  less  than  0.5  foot  pool  rise  with  the  same  storage.  The  full  size 
project  can  capture  104,000  acre-feet  of  flood  storage  with  a  5  foot  rise 
into  the  flood  pool.  A  staged  project  capturing  the  same  quantity  of 
flood  storage  would  have  a  pool  rise  greater  than  8  feet.  In  addition, 
water  supply  withdrawals  or  interim  downstream  releases  from  an  initial 
stage  project  would  cumulatively  add  to  fluctuations  of  lake  levels  more 
than  with  the  full  size  project.  Lake  fluctuation  as  a  fishery 
management  tool  is  only  beneficial  if  the  timing  of  drawdowns  can  be 
completely  controlled,  which  is  not  the  case  in  a  multiple  purpose 
pro jec t . 

Recommendation  3.  That  the  Corps  of  Engineers  proceed  wiLli  the 
terrestrial  habitat  mitigation  plan  as  presented  in  the  draft 
supplemental  EIS. 

Corps  Response.  Accepted. 

Recommendation  4.  That  the  terrestrial  mitigation  plan  presented  in 
the  supplemental  EIS  be  implemented  concurrent  with  project  construction. 

Corps  Response.  The  Corps  will  not  initiate  physical  construction 
until  Congress  has  acted  on  the  recommended  mitigation  plan.  Develop¬ 
ment  of  the  mitigation  area  and  completion  of  the  project  will  be 
as  concurrent  as  practical  considering  the  status  of  the  project  and 
budgetary  requirements. 

Recommendation  5.  That  when  the  terrestrial  mitigation  area  has 
been  acquired  in  fee  simple  title,  fenced,  and  initial  plantings  of 
selected  flora  completed  by  the  Corps  of  Engineers,  the  area  be 
transferred  to  the  TPWD  for  administration  under  conditions  of  a  General 
Plan  in  accordance  with  the  provisions  of  and  under  the  authority  of  the 
Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended:  16  U.S.C. 
et  seq.). 

Corps  P-esponse.  Accepted.  Initial  development  of  the  area  will  be 
accomplished  by  the  Corps,  and  the  TPWD  will  be  offered  management  of  the 
lands . 

Recommendation  6.  That  the  USKWS  be  provided  an  opportunity  to 
participate  in  the  preparation  of  the  master  plan  for  the  Cooper  Lake 
pro  jec  t . 

Corps  Response.  Accepted.  The  USFWS  will  be  provided  full 
opportunity  to  have  input  into  the  master  plan  for  Cooper  Luke. 
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Supplemental  Analysis  of  Instream  Flows/Aquatic 
Mitigation  Considerat ions 


Purpose.  The  purpose  of  this  analysis  is  to  present  additional  data 
regarding  instream  flows  and  aquatic  mitigation,  which  has  surfaced  as  a 
controversial  issue  in  coordination  of  the  draft  supplemental  EIS  for  the 
Cooper  Lake  and  Channels  Project.  Comments  relating  to  the  instream 
flow/aquatic  mitigation  issue  were  received  from  the  US  Department  of 
Interior,  Texas  Parks  and  Wildlife  Department,  Texas  Department  of  Water 
Resources,  Sierra  Club,  Texas  Committee  on  Natural  Resources,  Sportmen's 
Clubs  of  Texas,  and  the  Wildlife  Management  Institute.  These  comments 
and  Corps  response  are  published  in  Section  VI  of  the  final  supplemental 
EIS. 


This  analysis  has  not  changed  the  basic  recommendation  of  the  Corps  to 
maintain  the  S  cfs  minimum  low  flow  release  plan,  supplemented  by 
releases  from  the  lower  5  percent  (one-third  foot)  of  flood  pool  storage 
when  the  lake  is  above  elevation  440.0  feet  msl.  The  Corps 
interpretation  of  what  would  constitute  appropriate  mitigation  flows,  if 
implemented  on  a  continuous  release  schedule,  is  presented  here.  The 
implementation  of  a  mitigation  flow,  however,  and  the  allocation  of  water 
use  within  Federal  projects,  remains  a  State  authority. 

Background .  By  Planning  Aid  Letter  dated  August  IS,  1980,  and  in  a 
current  Section  2(b)  Coordination  Act  Report,  the  USFWS  recommended  a 
continuous  downstream  flow  release  schedule  from  Cooper  Dam  (after  normal 
operating  pool  is  reached)  of  43  cfs  for  the  months  of  September  through 
February,  SO  cfs  for  the  months  of  March  through  April,  and  30  cfs  for 
the  months  May  through  August.  This  schedule  was  recommended  for  an 
average  water  year,  with  two  contingency  plans  reducing  the  recommended 
downstream  releases  during  drought  cycles.  The  USFWS  also  evaluated  the 
Corps  proposed  (Final  EIS)  operating  plan  which  provides  for  a  5  cfs 
continuous  low  flow  release  when  there  are  no  flood  pool  releases.  The 
USFWS  release  recommendation  applies  to  all  three  structural 
a  1 1 erna t ives . 

The  USFWS  recommended  downstream  flow  release  schedule  is  based  on  an 
optimum  relationship  between  flow  and  weighted  useable  stream  area  by 
month  for  one  selected  life  history  stage  of  one  species  of  10  indicator 
species.  Conflicts  in  flow  requirements  between  life  stages  and  species 
were  adjusted  through  the  use  of  a  reduction  matrix.  This  matrix 
provides  a  "best"  flow  which  optimizes  flow  at  the  damsite  for  the  most 
affpcted  or  "limiting"  life  stage  indicator  in  any  given  month. 
Conversely,  project  losses  were  determined  bv  totaling  the  weighted 
useable  area  for  all  life  stages  of  all  10  indicator  species  of  all 
segments  to  be  inundated.  The  USFWS  recommended  flow  schedule  is  an 
overall  optimum  average  monthly  flow  for  the  remaining  downstream  river 
segments  taking  into  consideration  one  life  historv  stage  for  one  species 
for  each  month.  The  optimum  flow  includes  weighting  where  FWS  deemed 
appropriate  for  "desirable"  species.  It  does  not  attempt  to  adjust 
existing  downstream  weighted  useable  area  for  all  species  by  the  amount 
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lost  or  gained,  but  instead  attempts  to  create  an  optimum  situation  by 
month  for  a  limiting  life  history  stage. 

Additionally,  when  an  attempt  was  made  by  the  USFWS  to  analyze 
compensation  of  the  optimum  and  contingency  flows  in  terms  of  habitat 
units  replaced,  the  reduction  matrix  method  again  falls  short.  When 
compensation  is  achieved  for  the  "limiting"  species  that  were  identified 
through  the  reduction  matrix,  losses  occur  to  other  species  with  no 
logical  relationship  to  ecosystem  functions.  Because  of  this  problem, 
the  USFWS  applied  another  method  of  determining  compensation  potential  of 
the  optimum  and  contingency  flows.  Habitat  units  per  unit  area  were 
determined  for  the  total  upstream  and  total  downstream  segments  and  then 
compared  to  show  that,  at  median  flow,  habitat  value  of  the  downstream 
segments  is  1.21  times  greater  per  unit  area  than  the  upstream  segments. 
Based  on  this  relationship  and  assuming  median  flow  to  be  the  existing 
baseline  condition,  an  analysis  of  wetted  surface  area  was  made.  This 
analysis  also  assumes  a  linear  relationship  between  flows  and  habitat 
units  for  all  life  stages  of  all  species  that  is  not  supported  by  their 
habitat  unit  or  weighted  useable  area  data.  In  any  event,  the  acreage 
analvsis  performed  indicates  that  the  Corps  5  cfs  minimum  low  flow 
release  plan  would  result  in  a  6  percent  loss  of  downstream  habitat 
(surface  area)  in  terms  of  acreage  wetted  by  median  flow,  in  addition  to 
habitat  inundated  by  the  lake.  The  optimum  flow  would  result  in  a  48 
acre  increase  in  downstream  area.  It  was  then  determined  by  USFWS  that 
the  increase  in  area  would  represent  45  percent  compensation  for  stream 
losses  due  to  inundation.  The  Fort  Worth  District  does  not  accept  this 
compensation  analysis  but  does  acknowledge  a  state-of-the-art  validity  of 
the  habitat  unit  data  generated  by  the  Physical  Habitat  Simulation  Model 
(PHABSIM).  The  following  paragraphs  present  a  Corps  analysis  of  the 
habitat  unit  data  generated  by  the  model. 

Species  Selection.  In  supporting  data  to  the  Planning  Aid  Letter  dated 
August  19,  198D,  the  USFWS,  Fort  Worth  Office  of  Ecological  Services  used 
a  list  of  selected  fish  species  which  met  two  criteria  as  indicators  for 
aquatic  habitat  evaluations.  First,  the  species  selected  were  listed  as 
having  been  determined  to  actually  occur  in  the  stream  segments  of  the 
project  area  bv  various  sampling  methods  through  the  study  period.  The 
second  criterion  for  species  selection  was  that  current  life 
hi st orv/probabi 1 i t v-of-use  information  be  available  in  the  directory 
compiled  by  the  Instream  Flow  Service  Group  in  Fort  Collins,  Colorado. 

The  list  of  species  meeting  both  these  criteria  included  gizzard  shad, 
carp,  channel  catfish,  white  bass,  spotted  bass,  largemouth  bass,  green 
sunfish,  bluegill,  white  crappie,  and  freshwater  drum.  Life  history 
information  for  these  species  was  obtained  from  library  tape  files  in 
Fort  Collins  which  were  the  result  of  a  national  study  to  determine 
preference  of  fish  for  basic  hydraulic  parameters  such  as  depth  and 
velocity.  It  is  noted  bv  the  USFWS  that  the  species  selected  for 
evaluation  are  merely  indicators  chosen  to  quantify  the  stream  habitat 
and  that,  ideally,  only  typical  stream  species  (selected  shiners  and 
darters)  should  be  used  for  stream  evaluations.  Considering  the  lack  of 
iimediately  available  life  history  information  for  those  species  which 
are  truelv  representative  of  the  stream  ecosystem,  the  USFWS's  selection 
of  more  ubiquitous  species  was  considered  acceptable  bv  the  Corps. 
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Since  species  may  be  selected  as  indicators  of  relative  productivity  of 
an  ecosystem  at  varying  flows  on  an  annual  basis,  it  appears  reasonable 
that  indicator  species,  or  life  stages,  could  also  be  selected  on  a 
monthly  basis.  Based  on  this  assumption,  the  Fort  Worth  District 
selected  one  group  of  indicator  species  life  stages  for  each  month. 
Selected  indicator  species  life  stages  are  presented  in  Table  1  and  are 
taken  directly  from  the  critical  life  history  stage  information  provided 
as  supporting  data  to  the  August  19,  1980,  Planning  Aid  Letter  from  the 
IISFWS. 

Relative  Value  Indices.  In  making  decisions,  such  as  alteration  of 
streamflows,  which  would  alter  habitat  conditions  and  therefore  affect 
all  species  (i.e.  result  in  gains  or  losses  to  different  life  stages  of 
different  species),  trade-offs  must  he  made  between  species  to  reflect 
their  perceived  importance.  In  the  Corps  analysis,  because  most  species 
selected  as  indicators  will  do  well  and  even  prefer  lake  environments  or 
large  slow  streams,  the  Fish  and  Wildlife  Service's  weighting  for  species 
importance  to  man  was  determined  to  be  inappropriate.  The  primary 
objective  of  this  compensation  analysis  is  to  determine  habitat 
conditions  favorable  to  stream  species  which  do  not  do  well  in  lakes  and 
which  would  suffer  habitat  losses  due  to  inundation  of  stream  segments  by 
the  proposed  Cooper  Lake. 

Although  HSFWS's  weighting  for  perceived  importance  to  man  was  determined 
to  be  inappropriate,  weighting  for  various  factors  influencing  species 
interrelationships  within  the  stream  ecosystem  is  necessary  to  account 
for  the  relative  importance  between  species  life  stages.  Biological  and 
ecological  functions  which  are  considered  critical  to  the  success  of  the 
ecosystem  include  fecundity  of  the  species,  vulnerabi li ty  of  the  species 
to  predation,  competition  between  species  for  food,  cover,  and  space,  and 
recruitment  to  reestablish  species  populations.  Table  2  is  a  pairwise 
comparison  matrix  of  these  functions  which  are  used  in  the  Corps  Habitat 
Evaluation  as  ranking  criteria  in  establishing  Relative  Value  Indices 
( RV I ' s )  for  each  soecies.  This  matrix  was  developed  according  to  the 
procedures  outlined  in  Habitat  Evaluation  Procedures  (HEP),  Ecological 
Services  Manual  (ESM)  102  of  the  DSFWS  published  in  1980. 

With  the  selection  of  indicator  species  by  month,  RVI's  were  determined 
for  each  indicator  species  life  stage  by  month.  Tables  3-12  present 
species  ratings  for  the  four  ranking  criteria  as  well  as  the  overall  RVI 
for  each  species.  It  should  be  noted  that  the  months  of  January  and 
February  and  the  months  of  November  and  December  had  the  same  groups  of 
species  life  stages  identified  as  critical  and  subsequently  those  pairs 
of  months  have  been  combined  in  the  tables. 

Habitat  Evaluation.  The  basis  of  the  Corps'  habitat  evaluation  are  the 
habitat  unit  data  provided  by  the  19  August  1980  Planning  Aid  Letter  of 
the  USFWS.  Study  sites  were  selected  by  the  DSFWS  and  concurred  in  by 
the  Fort  Worth  District  in  April,  1980.  The  Service's  Physical  Habitat 
Simulation  Model  (PHABSIM)  also  referred  to  as  the  "Incremental  Method" 
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TABLE  1  SELECTED  MONTHLY  INDICATOR  SPECIES/LIFE  HISTORY  STAGE 


LIFE 

SPECIES 

HISTORY 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

STAGE 

Spawn in q 

X 

X 

Gizzard  shad 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Carp 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Channel  catfish 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

White  bass 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Spotted  hass 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Larqemouth  bass 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Green  sun  fish 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

Adul  t 

X 

X 

X 

X 

X 

X 

X 

X 

Spawn ing 

X 

X 

PI ueqill 

Fry 

X 

X 

Juven ile 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

X 

Spawninn 

X 

X 

White  orappie 

Fry 

X 

X 

Juven ile 

X 

X 

X 

X 

X 

Adult 

X 

X 

X 

X 

X 

X 

X 

Spawning 

X 

X 

Freshwater  drum 

Fry 

X 

X 

Juvenile 

X 

X 

X 

X 

X 

Adul  t 

X 

X 

X 

X 

X 

X 

X 
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TABLE  2  PAIRWISE  COMPARISON  MATRIX 


TARLE  3 


INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  January  an<^  February 


EVALUATION  jjj - 

SPECIES  FECUNDITY 
(LIFE  STAGE)  .35 


CRITERIA 


(3) 

COMPETITION 

.25 


O.l  0.2 

.025 


RELATIVE 

VALUE 

. 

RELATIVE 

VALUE 

INDEX 

.085 

.32 

.045 

.17 

.09 

.34 

.145 

.55 

.19 

.72 

.165 

.62 

.265 

1.00 

.21 

.79 

.135 

.51 

.07  1 

.26 

NOTE'  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
„  THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT. 
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TABLE  4 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  _  _ flat sii _ 


CRITERIA 


RELATIVE 

RELATIVE  VALUE 
VALUE  INDEX 


FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT.  , 
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TABLE  5 


INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  _  April 


NOTE;  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT. 
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TABLE  6 


INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH _ _ 


EVALUATION 
SPECIES 
(LIFE  STAGE) 

CRITERIA 

RELATIVE 

VALUE 

RELATIVE 

VALUE 

INDEX 

(i) 

FECUNDITY 

.35 

(2)  PREDATION 
(VULNERABILITY) 
.2 

t  d&av 

I5SBHI 

0 

0 

o/5 

.12 

TTT2 

.05 

0 

0 

.17 

.30 

0 

0 

0.8 

.16 

mm 

0.1 

.02 

.205 

.37 

Carp 

(Fry) 

0 

0 

0.7 

.14 

■a 

0 

0 

mmm 

.39 

fgjjUPIIII 

0 

0 

0.7 

.14 

0 

0 

.30 

Channel  Cat¬ 
fish  (Spavm) 

0.8 

.28 

0 

0 

Bn 

0 

0 

■nl 

.64 

White  Bass 
i  (Fry)  • 

0 

0 

0.7 

.14 

■R 

0 

0 

.215 

— 

■BSSb  H 

0 

0 

0.7 

.14 

mm 

0 

0 

.265 

IB 

KS9HSMR 

0 

_ 0 _ 

0.5 

.10 

■B 

0 

0 

.175 

mm 

0.1 

a  j  -02 

0.6 

_ .15 

0.2 

„  -04 

.49 

ni 

EStnSTB 

IS 

0 

0.5 

.10 

m 

0 

0 

.225 

.41 

Largemouth 

Bass  (Juve) 

0 

0 

0.5 

.10 

0.8 

.20 

0 

0 

.30 

.55 

.  •  •  •  '  .. 

0.8 

.28 

0.4 

.08 

0.6 

.15 

0.2 

.04 

.55 

1.00 

rrTTVMBKi 

0,8 

.28 

0.5 

.10 

MB3BS EmmM 

0.2 

.04 

.495 

.90 

White  Crappie 

(Fry) 

0 

0 

mmm 

0.3 

.06 

.26 

.47 

0.8 

.28 

0.1 

.02 

ph 

0.3 

.06 

.485 

.88 

mmm 

0 

0 

0.2 

.05_ 

0.1 

.02 

.350 

.64 

1 

NOTE;  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT.  . 
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TABLE  7 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  _ 


NOTE1  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT. 
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TABLE  8 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH _ isiz _ 


EVALUATION 
SPECIES 
(LIFE  STAGE)  I  .35 


CRITERIA 


(3) 

COMPETITION 

.25 


RELATIVE 

RELATIVE 

VALUE 

VALUE 

INDEX 

NOTE;  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT.  . 
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TABLE  9 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  _  August 


NOTE-  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT. 
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TABLE  10 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  _  September 


CRITERIA  I 


TABLE  11 

INDICATOR  SPECIES  RATING  BY  RVI  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  . October _ 


EVALUATION  (|) 

SPECIES  FECUNDITY 
(LIFE  STAGE)  .35 


CRITERIA 


RELATIVE 

RELATIVE 

VALUE 

VALUE 

INDEX 

Green  Sun- 
fish  (Adult) 

o - ^ 

0 

Bluegill 

(Juve) 

0 

0 

0 

0 

White  Crappie 
(Juve) 

o 

o 

0 

0 

0 

0 

0.2 

.04 

0 

0 

0 

0 

.175 

.55 

0.1 

.02 

.07  1 

.22 

NOTE'  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA.  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT. 
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TABLE  12 

INDICATOR  SPECIES  RATING  BY  RVl  RANKING  CRITERIA 
AND  RELATIVE  IMPORTANCE  VALUES 
COOPER  LAKE  AND  CHANNELS  PROJECT 

MONTH  -  November  and  December 


NOTE;  FIRST  NUMBER  IN  COLUMN  REPRESENTS  THE  INDICATOR  SPECIES' 
RATING  FOR  THAT  RANKING  CRITERIA  THE  SECOND  FIGURE  IS 
THE  PRODUCT  OF  THE  RATING  AND  THE  RELATIVE  WEIGHT.  Appendix  B 
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was  the  basic  tool  for  evaluating  stream  habitat  of  the  various  study 
segments.  Higher  than  normal  average  monthly  flows  in  relation  to  median 
monthly  flows  of  the  study  area  are  indicative  of  the  high  intensity 
short  duration  storms  which  have  been  recorded  through  the  period  of 
record.  This  fairly  atypical  hydrograph  is  also  indicative,  in  part,  of 
the  inability  of  adjacent  and  upstream  land  areas  to  retard  surface 
runoff.  For  the  above  reasons,  the  existing  hydraulic  conditions  were 
simulated  from  median  flows  rather  than  average  flows.  Physical  habitat 
in  Weighted  Useable  Area  (WIJA)  or  Habitat  Units  (HU's)  was  calculated  by 
using  the  hydraulic  simulation  output  as  input  to  the  habitat  model  which 
includes  all  indicator  species  life  stages  preference  ranges  for  depths 
and  velocities.  Although  monthly  median  flows  do  not  represent  true 
"baseline"  habitat  conditions  since  actual  daily  streamflows  are  always 
lower  or  higher  than  the  median,  use  of  those  simulated  conditions 
appears  to  be  a  reasonable  approach  to  quantifying  existing  conditions 
for  comparison  purposes. 

The  USFWS,  after  quantifying  existing  habitat  conditions  for  all  stream 
reaches,  determined  Chat  a  flow  regime  of  45  cfs  in  September  through 
February,  50  cfs  in  March  and  April,  and  30  cfs  in  May  through  August 
would  constitute  an  optimum  flow.  This  optimum  flow  was  determined 
through  the  use  of  a  "Reduction  Matrix"  which,  in  essence,  selects  flows 
for  each  month  that  least  affect  a  matrix  derived  limiting  species 
life-stage.  This  optimum  flow  was  then  defined  by  USFWS  as  the  primary 
mitigation  flow.  Subsequently,  habitat  units  were  calculated  for 
downstream  (from  the  dam)  segments  by  simulating  flows  of  1)  45-50-30 
cfs,  2)35-40-20  cfs,  3)25-30-10  cfs,  and  4)a  continual  5  cfs  release 
which  is  the  currently  proposed  downstream  low  flow  release.  The  Corps 
objection  to  the  Reduction  Matrix  method  is  that  it  ignores  the 
non-linear  and  even  inverse  relationships  between  flows  and  productivity 
for  all  indicators.  The  Reduction  Matrix  selects  monthly  flows  which 
show  the  least  habitat  reduction  for  one  (the  most  affected)  species  life 
s  t  age . 


Any  continuous  flow  regime  which  is  proposed  for  release  downstream  of  a 
dam  as  mitigation  for  stream  losses  due  to  inundation  should  relate 
primarily  to  its  ability  to  compensate  for  those  losses.  It  is  more 
appropriate  to  identify  a  release  schedule  which  attempts  to  attain  full 
compensation  for  ecosystem  losses  than,  as  was  done  by  USFWS,  to 
determine  ideal  or  optimum  conditions  for  key  indicator  species  and  then 
weight  all  other  species  for  their  management  interest.  This  is 
especially  true  when  all  of  the  indicator  species  are  better  managed  in 
lake  situations.  For  this  reason,  the  Fort  Worth  District  conducted  this 
evaluation  which  focuses  on  compensation  potential  rather  than  desirable 
downstream  optimum  conditions. 

The  habitat  unit  information  provided  by  the  USFWS  includes  total  habitat 
units  at  median  flow  for  the  stream  segments  that  would  be  inundated  by 
the  proposed  lake.  Habitat  unit  data  were  also  provided  by  USFWS  for  all 
indicator  species  life  stages,  by  month,  for  all  stream  segments 
downstream  of  the  damsite  for  the  median  flow  condition,  for  the  USFWS 
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optimum  flow  and  two  contingency  flows,  and  for  the  proposed  5  cfs  low 
flow  discharge.  Each  habitat  unit  for  each  species  consists  of  a 
qualitative  value  and  a  quantitative  value.  The  qualitative  component  of 
each  habitat  unit  is  its  Habitat  Suitability  Index  (HSI)  which  is  a 
function  of  the  species/life  stage's  preference  for  certain  depths  and 
velocities.  The  quantitative  component  of  each  habitat  unit  is  a 
function  of  the  amount  of  available  depths  and  velocities  (habitat)  at  a 
given  flow. 

By  applying  the  RVI's  which  were  developed  for  this  Corps  evaluation  and 
identifed  on  Tables  3-12  to  the  habitat  units  provided  by  the  USFWS,  the 
relative  importance  of  all  life  stages  of  all  indicator  species  to  the 
stream  ecosystem  may  be  accounted  for.  Table  13  provides  a  summary  of 
the  RVI  weighted  habitat  units,  totaled  for  monthly  indicator  species, 
for  all  flows  for  which  habitat  units  were  provided  by  the  USFWS.  Basic 
habitat  unit  data  and  the  weighted  habitat  unit  values  for  each  indicator 
species,  for  each  flow,  for  each  month  are  on  file  in  the  Fort  Worth 
District  Office.  For  the  purpose  of  determining  project  related  losses 
to  the  stream  ecosystem,  the  assumption  was  made  that  all  stream  habitat 
that  would  be  inundated  by  the  proposed  lake  would  be  lost.  Therefore, 
those  habitat  units  in  the  first  column  of  Table  13,  identified  as  LAKE 
AREA,  are  considered  to  be  project  caused  habitat  unit  losses  to  the 
stream  ecosystem.  The  second  column  represents  the  "baseline"  habitat 
units  for  the  downstream  ecosystem  by  which  various  flow  regimes  may  be 
analyzed  for  their  compensation  potential. 

The  ability  of  each  flow  which  was  analyzed  to  compensate  for  identified 
stream  habitat  losses  is  displayed  in  Table  14.  The  percent  compensation 
of  each  plan  was  computed  by  subtracting  the  baseline  downstream  weighted 
habitat  units  from  the  weighted  habitat  units  attributable  to  a  given 
flow  and  then  dividing  by  the  losses.  For  example,  compensation  of  the 
USFWS  contingency  plan  2  for  the  month  of  February  is  computed  as 
fol lows : 


%  Compensation  =  HU's  of  Contingency  Fain  2  -  Baseline  HU's 

LAKE  AREA  HU’s 


or : 

7-  Compensation  =  64,3Q8,359  -  63,734,676  =  5% 

12,340,354 


It  may  be  noted  from  Table  14  that,  in  most  months,  no  linear 
relationship  exists  between  flows  and  habitat  units  or  compensation 
potential.  For  this  reason  it  was  determined  that  interpolation  between 
or  extrapolation  beyond  those  identified  points  would  be  questionable. 

Ident i f ication  of  Maintenance  Flow.  Section  102(b)  of  the  Clean  Water 
Act  ( PL95-21 7 )  gives  the  Corps  the  authority  to  determine  the  need  for 
storage  for  streamflow  regulation  in  any  water  resource  project  in  a 
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TABLE  13 

TOTAL  WEIGHTED 
HABITAT  UNITS  FOR 
ALTERNATIVE  FLOW  REGIMENS 


MONTH 

PLAN 

ALLOCATED 

RELEASE 

DOWN 
STREAM 
[MEDIAN  FLOW) 

FWS 

PRIMARY 

PLAN 

FWS 

CONTINGENCY 
PLAN  1 

FWS 

CONTINGENCY 
PLAN  2 

JANUARY 

9,474,441 

66,107,001 

64 ,808,031 

72,053,443 

68,884,933 

58,399,970 

FEBRUARY 

12,340,354 

63,734,676 

65,367,976 

64,227,613 

64,398,359 

62,018,288 

MARCH 

13,164,395 

56,731,873 

55,305,713 

54,469,636 

56,289,186 

56,199,819 

APRIL 

19,589,675 

123,353,584 

111,046,309 

113,664,266 

122,548,138 

120,758,505 

MAY 

23,426,907 

115,310,475 

119,244,949 

126,892,752 

121,394,366 

121,138,876 

JUNE 

17,268,696 

112,247,013 

105,418,207 

106,953,355 

112,249,012 

107,487,450 

JULY 

12,355,028 

120,861,110 

122,656,737 

122,246,855 

120.044,012 

112,979,247 

AUGUST 

8,114,411 

56,507,859 

93,661,784 

93,811,638 

94,119,881 

78,807,450 

SEPTEMBER 

9,665,062 

75,599,684 

149,654,405 

110,118,663 

OCTOBER 

5,647,593 

94,596,933 

123,464,103 

120,571,877 

109,409,024 

109,980,763 

NOVEMBER 

4,394,795 

69,560,289 

81,516,084 

77 , 709 , 004 

76,043,321 

69,180,846 

DECEMBER 

9,087,719 

75,558,402 

77,069,662 

82,815,802 

80,587,712 

68,011,669 

Appendix  B 
Exhibit  1 
18 


TABLE  14 

PERCENT  COMPENSATION 
FOR  ALTERNATIVE  FLOW  REGIMENS 


MONTH 

PLAN 

FWS 

PRIMARY 

PLAN 

WiwzmM 

FWS 

CONTINGENCY 
PLAN  2 

ALLOCATED 

RELEASE 

JANUARY 

-14% 

63% 

29% 

-81% 

FEBRUARY 

13% 

4% 

5% 

-14% 

MARCH 

-11% 

-17% 

-  3% 

-  4% 

APRIL 

-63% 

-49% 

-  4% 

-13% 

MAY 

17% 

49% 

26% 

25% 

JUNE 

-40% 

-31% 

1% 

-28% 

JULY 

14% 

11% 

-  7% 

-64% 

AUGUST 

405% 

460% 

464% 

275% 

SEPTEMBER 

713% 

767% 

766% 

357% 

OCTOBER 

511% 

460% 

262% 

272% 

NOVEMBER 

272% 

185% 

148% 

-  9% 

DECEMBER 

17% 

79% 

55% 

-80% 
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planning  stage.  Maintenance  flows  for  this  purpose  have  been  identified 
by  the  Fort  Worth  District  as  minimum  instantaneous  flow  designed  to 
provide  needed  flow  during  critical  periods  and  to  sustain  short-term 
survival  habitat  for  most  aquatic  life  forms.  These  flows  are  in  no  way 
related  to  mitigation  for  stream  losses  due  to  the  water  resource 
project . 

A  number  of  methods  are  available  which  provide  estimates  of  maintenance 
flows.  Two  of  the  quickest  and  easiest  to  use  are  the  "Montana  Method" 
or  "Tennant's  Method"  developed  by  the  U.S.  Fish  and  Wildlife  Service  in 
1975,  and  the  "Modified  Tennant's  Method"  developed  and  implemented  for 
all  Texas  streams  in  1979  bv  the  Texas  Parks  and  Wildlife  Department 
(FAP-F-30-R-9,  Statewide  Minimum  Streamflow  Recommendations,  TPWD, 

October  16,  1979). 

With  the  Montana  Method,  biological  analyses  are  accomplished  with  the 
aid  of  available  hydrological  data.  It  is  a  method  for  determining  flows 
to  protect  the  aquatic  resources  in  both  warm-water  and  cold-water 
streams  based  on  their  average  flow.  The  method  was  developed  through 
detailed  field  studies  which  were  all  planned,  conducted,  and  analyzed 
with  the  help  of  state  fishery  biologists.  Although  results  of  the 
studies  reveal  that  the  condition  of  the  aquatic  habitat  is  remarkably 
similar  on  most  streams  carrying  the  same  portion  of  the  average  flow, 
and  results  are  consistent  from  stream  to  stream  and  state  to  state,  this 
method  was  not  applied  for  the  Cooper  hake  Project.  As  was  the  case  in 
utilizing  the  Incremental  Method  to  habitat  unit  values,  the  short 
duration,  high  intensity  storm  events  through  the  period  of  record 
provide  an  average  flow  which  unrealistically  depicts  the  nature  of  the 
aquatic  habitat. 

The  tpwd,  recognizing  that  most  of  the  initial  work  on  instream  or 
maintenance  flow  methodologies  was  done  in  the  mountainous  western 
states,  initiated  a  study  to  determine  minimum  streamflows  needed  to 
sustain  Texas  stream  fisheries.  To  establish  minimum  flow 
recommendations,  the  TPWD  conducted  a  review  of  the  available  literature 
on  streamflow  methodologies.  Flow  percentages  used  in  the  Montana  Method 
and  the  use  of  median  monthly  flows  as  recommended  hy  other  works  were 
combined  to  provide  the  "Modified  Tennant's  Method"  used  for  their 
recommendations.  Validation  of  this  method  was  by  field  evaluation  below 
Canyon  Reservoir  in  February  1977,  with  the  aid  of  the  Guadalupe-Bianco 
River  Authority  and  the  Fort  Worth  District.  Criteria  used  in  developing 
this  methodology  was  that  it  should  be  easv  to  use,  realistic,  useable 
on  all  sizes  of  streams,  adaptable  to  a  particular  fishery,  meaningful 
and  capable  of  mimicking  natural  flow  patterns.  According  to  the  TPWD, 
their  Modified  Tennant's  methodology  meets  those  criteria  and  validation 
on  the  Guadalupe  River  suggests  that  the  method  is  valid  for  Texas  stream 
f i sher ies . 

Results  of  application  of  the  Modified  Tennant's  Method  to  the  South 
Sulphur  River  at  the  proposed  damsite  are  displayed  below.  Median  flows 
over  the  period  of  record  are  also  displayed. 
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MONTH 

J 

F 

M 

A 

M 

J 

J 

A 

S 

0 

N 

MEDIAN  FLOW 

ID 

30 

31 

19 

31 

12 

1 

0.  1 

0.3 

1 

5 

MAINTENANCE  FLOW 

8 

12 

19 

11 

19 

7 

1 

0 

0 

0 

2 

Again,  because  of  the  disparity  between  average  and  median  flows  at  the 
damsite  in  relation  to  other  streams  in  Texas  and  the  midwest,  median 
flow  appears  to  be  more  appropriate  than  average  flow  for  the 
determination  of  instream  maintenance  flow  needs.  The  above  maintenance 
flow  identified  through  application  of  the  Modified  Tennant's  Method  as 
recommended  by  the  TPWD,  has  therefore  been  identified  as  the  baseline 
condition  for  maintenance  of  the  downstream  fisheries  resource.  The 
currently  proposed  5  cfs  minimum  low  flow  is  greater  than  or  equal  to 
this  maintenance  flow  6  months  of  the  year,  but  is  somewhat  less  in  6 
months  of  the  year. 

Discussion.  By  applying  an  ecological  approach  which  accounts  for 
ecosystem  functions  to  the  evaluation  of  habitat  unit  data  provided  by 
the  USFWS,  the  Corps  has  made  a  determination  of  the  degree  of 
compensation  hy  month  for  four  alternative  flow  regimes  (Table  14).  The 
ability  of  a  flow  to  compensate  for  stream  losses  is  based  on  the 
assumption  that  stream  segments  to  be  inundated  by  the  lake  have  a  value 
which  is  not  replaceable  by  lake  habitat.  An  assumption  is  also  made 
that  stream  habitat  losses  are  quantifiable  and  that  those  quantified 
losses  may  be  replaced,  in  kind,  by  adjusting  flows  downstream  from  the 
dam. 

It  is  within  the  Corps  authority  to  determine  what  flows  are  necessary  to 
maintain  the  downstream  fisheries  resource.  That  maintenance  flow  has 
been  determined  and  is  displayed  on  Table  IS.  It  is  the  policy  of  the 
Corps  of  Kngineers  to  plan  projects  which  minimize  environmental  losses, 
and  if  losses  are  unavoidable  to  significant  resources,  to  mitigate  for 

those  losses.  Recommendations  provided  by  the  USFWS  indicate  that  losses 
of  stream  habitat  will  occur  with  implementation  of  the  project  and  that 
those  losses  would  not  be  effectively  mitigated  by  the  aquatic  habitat 
provided  by  the  lake.  The  basis  for  the  USFWS  determination  that  lake 
habitat  will  not  replace  stream  habitat  is  that  in  the  project  area, 
lakes  are  abundant  and  easily  constructed  but  stream  habitat  is  scarce, 
diminishing,  and  not  easily  replaced.  If  this  premise  is  accepted,  then 
a  number  of  downstream  flow  regimes  have  been  identified  which  would  at 
least  partially  compensate,  in  kind,  for  stream  habitat  losses,  as 
nuantified  through  the  use  of  "indicator"  species  which  in  reality  would 
all  rec.ieve  habitat  gains  with  the  lake. 

three  questions  surface  at  this  point  which  must  be  answered  when 
considering  recommendation  of  mitigation  measures.  First,  are  losses  to 
the  stream  system  accurately  depicted  by  the  "indicator"  species  used  in 
the  habitat  evaluation?  The  second  question  is  whether  or  not  the 
identified  compensation  flows  would,  in  realitv,  replace  habitat  lost  to 
true  stream  species.  Finally,  and  most  importantly,  is  the  stream 
habitat  that  is  lost  a  significant  resource  which  should  be  mitigated? 
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TABLE  15 

MITIGATION  ANALYSIS 


MAINTENANCE 
MONTH  FLOW  (CFS) 

CORPS  DETERMINED  MITIGATION 
(CFS)  (%  COMPENSATION) 

JANUARY 

8 

25 

29% 

FEBRUARY 

12 

25 

5% 

MARCH 

19 

30 

-3% 

APRIL 

11 

30 

-4% 

MAY 

19 

20 

49% 

JUNE 

7 

10 

1% 

JULY 

1 

10 

-7% 

AUGUST 

0 

5 

275% 

SEPTEMBER 

0 

5 

357% 

OCTOBER 

0 

5 

272% 

NOVEMBER 

2 

25 

148% 

DECEMBER 

5 

25 

55% 

Tn  their  Planning  Aid  Letter,  the  OSFWF  contends  that  the  selected 
indicator  species  can  and  do  represent  the  quantity  and  quality  of  one 
stream  segment  relative  to  another  and  that  no  attempt  should  be  made  to 
relate  stream  habitat  to  lake  habitat.  Of  the  ten  indicator  species  used 
in  the  analysis,  green  sunfish  and  white  crappie  are  probably  the  most 
viable  indicators  of  the  stream  segments  to  be  inundated  based  on  stream 
habitat  preferences.  Though  the  other  indicator  species  actually  prefer 
the  habitat  provided  by  larger  stream  segments  there  no  doubt  is  habitat 
for  some  life  stages  provided  hv  the  stream  segments  of  the  area  to  be 
inundated.  It  appears  that  these  losses  are  fairly  accurately  depicted 
through  the  use  of  RVI's  (weighting  for  ecosystem  functions)  in  this 
habitat  evaluation.  What  is  not  depicted  are  the  losses  that  would  occur 
to  true  stream  species  which  are  almost  entirely  dependent  on  the  small 
streams,  pools,  backwater,  and  intermittent  tributaries  of  the  area  that 
would  he  inundated  by  the  lake.  Species  which  are  dependent  on  this 
habitat  for  spawning  and  survival  and  which  are  listed  as  occurring  in 
the  study  area  include  among  others,  stoneroller,  blackspot  shiner, 
suckermouth  minnow,  freckled  madtom,  pirate  perch,  bantam  sunfish,  and 
the  redfin,  goldstripe,  and  scaly  sand  darters.  These  species  are  fairly 
limited  in  distribution  and  their  habitat  is  diminishing  due  to 
inundation,  channelization,  and  changing  land  use  patterns. 

When  RVI's  are  applied  to  the  life  stages  of  the  indicator  species,  the 
habitat  units  computed  for  the  various  flows  analyzed  appear  to 
reasonably  track  the  compensation  potential  of  those  flows.  Considering 
the  fact  that  the  indicator  species  do  occur  in  both  the  upstream  and 
downstream  segments;  considering  that  true  stream  species  which  were  not 
used  as  indicators  also  occur  in  all  segments;  and  considering  that  there 
are  numerous  unfilled  niches  with  the  selected  indicator  species  which, 
in  reality,  would  he  filled  bv  true  stream  species;  it  appears  that  use 
of  the  selected  indicator  species,  when  weighted  for  ecosystem  functions, 
is  reasonable  as  an  approach  to  determining  losses  caused  bv  inundation 
and  compensation  potential  of  various  flows. 

Table  1 S  presents  the  identified  TPWD  fisheries  maintenance  flow  and  a 
mitigation  flow  developed  bv  the  Corps  interpretation  of  USFWS  data  which 
are  based  on  "indicator"  species.  The  mitigation  flow  was  determined  by 
comparing  the  maintenance  flow  requirements  with  the  compensation 
potential  of  the  flows  analyzed  in  the  habitat  evaluation  of  the  Fort 
Worth  District  (Table  1A).  An  attempt  was  made  to  select  the  largest 
degree  of  compensation  while  selecting  a  discharge  not  too  far  out  of 
line  with  the  identified  maintenance  flow.  An  analysis  of  the  Corps 
determined  mitigation,  which  is  based  on  lake-type  indicator  species, 
against  the  habitat  requirements  of  true  stream  species,  indicates  an 
apparent  logical  correlation.  With  the  Corps  determined  mitigation  flows 
of  30  c fs  in  March  and  April,  no  compensation  is  provided,  in  fact,  net 
losses  of  3  and  A  percent  respective! v  are  indicated.  This  corresponds 
well  with  the  life  histories  of  true  stream  species  which  would 
definitelv  suffer  habitat  losses  due  to  inundation  of  the  small  headwater 
tributaries  and  creeks  such  as  Doctor's  and  Journigan.  The  net  losses  on 
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Table  IS  for  those  months  are  indicative  of  spawning  habitat  losses  for 
stream  species  for  those  months.  Conversely,  however,  survival  habitat 
during  most  other  months,  with  the  exception  of  the  anomalous  month  of 
July,  would  be  greatly  increased  in  the  downstream  segments  with  the 
Corps  determined  mitigation  flow.  The  fact  that  small  tributary  spawning 
habitat  will  still  remain  in  such  downstream  tributaries  as  Brushy  Creek, 
Post  Oak  Creek,  Morgan  Creek  and  numerous  others  in  conjunction  with 
increased  mainstem  survival  habitat  indicates  that  a  reasonable  trade-off 
has  been  made  in  the  analysis. 

Legal  analysis-instream  flows,  water  rights.  The  constraints  identified 
to  making  additional  continuous  releases  for  instream  flow  or  stream 
mitigation  purposes,  as  requested  by  USFWS ,  include  signed  contracts  with 
local  sponsors,  and  the  authority  of  the  State  of  Texas  to  control  the 
allocation  and  appropriation  of  water  for  beneficial  use.  Typically,  the 
initiation  of  an  appropr i at ive  water  right  is  said  to  require  the 
following  steps: 

a.  The  intent  to  appropriate  water 

b.  Notice  to  others  of  the  appropriation 

c.  Compliance  with  State  prescribed  formalities 

d.  Application  for  the  water  to  beneficial  use 

e.  A  diversion  of  the  water 

The  modern  State  water  rights  permit  system  makes  satisfaction  of  the 
first  two  requirements  automatic  since  application  for  a  permit 
evidences  the  intent  of  the  appropriator  and  the  granting  of  the  permit 
provides  notice  to  others  of  the  appropriation.  Satisfaction  of  the 
third  requirement  is  simply  a  matter  of  following  certain  prescribed 
procedures  and  poses  no  unique  problems  for  protecting  instream  values. 
However,  the  remaining  two  requirements  can  cause  problems  for  instream 
flow  appropriations. 

The  appropriat ive  right  as  recognized  in  the  western  states  is,  and 
always  has  been,  a  right  of  beneficial  use  of  water.  Fundamental  in 
western  jurisprudence,  the  concept  of  beneficial  use  in  the  many  relevant 
statutes  and  court  decisions  is  general  and  without  significant  dissent, 
irrespective  of  geographical  location. 

Currently,  provisions  in  the  constitutions  of  10  western  states, 
including  Texas,  relate  the  appropriat ive  right  to  the  use  of  water  to 
beneficial  use,  and  nearly  all  western  states  contain  positive 
declarations  of  the  relationship  between  appropri at i ve  rights  and  the 
beneficial  use  of  water  (see  Clark,  Waters  and  Water  Rights,  Volume  1, 
Section  19.2,  page  86). 

This  requirement  of  a  beneficial  vise  of  the  water  may  create  difficulties 
in  obtaining  an  instream  appropriation. 
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In  the  earlier  court  decisions,  esthetic,  recreational,  and  wildlife 
propagation  considerations  were  not  deemed  acceptable  as  the  basis  of  a 
valid  appropriation  of  water.  For  example,  a  Federal  court  in  Colorado 
held  that  an  appropriation  could  not  be  made  to  assure  the  continued  flow 
of  a  stream  through  a  canyon,  the  chief  value  of  which  was  the  scenic 
attraction  of  its  waterfalls  (see  Empire  Water  and  Power  Co.  v.  Cascade 
Town  Co.,  205  Fed.  123,  (CA-8  Colo~  1913).  And  the  Utah  Supreme  Court 
has  rejected  a  claim  of  appropriation  for  irrigation  of  uninclosed  and 
unoccupied  public  land  for  the  sole  purpose  of  propagating  wild  waterfowl 
(see  Lake  Shore  Duck  Club  v.  Lake  View  Duck  Club,  166  Pac .  309  (1917). 

In  recent  years,  however,  the  importance  of  recreation  and  wildlife 
propagation  as  beneficial  uses  of  water  has  been  recognized  in  many  state 
statutes. 

In  Oregon,  both  "public  recreation"  and  "scenic  attraction"  are  named  in 
the  water  rights  statutes  as  uses  in  the  public  interest  (see  Ore.  Rev. 
Stat.  Articles  537.170  and  543.225).  In  Texas,  water  may  be  appropriated 
for  "game  preserves,  recreation,  and  pleasure  (see  Tex.  Rev.  Civ.  Stat. 
Art.  7470).  In  addition,  Colorado  has  enacted  a  statute  giving  general 
recognition  to  the  beneficial  nature  of  instream  uses.  It  did  so  by 
defining  beneficial  use  to  include  appropriations  by  the  State  of 
"minimumf lows ...  required  to  preserve  the  natural  environment  to  a 
reasonable  degree"  (see  Colo.  Rev.  Stat.  Ann.  Art.  39-93-103(4).  See 
also  Cal.  Water  Code  Art.  1243(1975)  and  Mont.  Rev.  Code  Ann.  Art. 
89-867(2)  (1974)  -  (fish  and  wildlife  and  recreational  uses). 

Because  of  these  statutory  trends  in  support  of  the  preservation  of 
natural  resources,  it  is  unlikely  that  courts  would  now  decide  that 
instream  uses  are  per  se  nonbenef icial ,  but  thp  extent  to  which  these 
uses  can  displace  more  traditional  uses  still  remains  unclear. 

The  legislative  definition  of  "beneficial  use"  in  Texas  is  the  use  of 
such  a  quantity  of  water,  when  reasonable  intelligence  and  reasonable 
diligence  are  exercised  in  its  application  for  a  lawful  purpose,  as  is 
economically  necessary  for  the  use  (see  Tex.  Rev.  Civ.  Stat.  Art.  7476). 
After  defining  beneficial  use  in  general  terms,  the  legislature  went  on 
to  enact  an  administrat ive  control  statute  which  lists  several 
beneficial  uses  for  which  water  may  be  appropriated.  Tex.  Rev.  Stat. 

Art.  7470  codified  as  Section  11.023  of  the  Texas  Water  Code,  states: 

"Art.  11.023.  Purposes  for  which  water  may  be  appropriated: 

a.  State  water  mav  be  appropriated,  stored,  or  diverted  for: 

(1)  domest  ic  and  municipal  uses,  including  water  for 
sustaining  human  life  and  the  life  of  domestic  animals; 

(2)  industrial  uses,  meaning  processes  designed  to  convert 
materials  of  a  lower  order  of  value  into  forms  having  greater  usability 
and  commercial  value,  including  the  development  of  power  by  means  other 
than  hydroelectric; 
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( 3)  irrigat ion  ; 


(4)  mining  and  recovery  of  minerals; 

(5)  hydroelectric  power; 

(6)  navigation; 

(7)  recreation  and  pleasure; 

(8)  stock  raising; 

(9)  public  parks;  and 

(10)  game  preserves. 

b.  State  water  also  may  be  appropriated,  stored,  or  diverted  for 
any  other  beneficial  use. 

c.  Unappropriated  storm  water  and  floodwater  may  be  appropriated 
to  recharge  underground  freshwater  bearings  sands  and  aquifers  in  the 
portion  of  the  Edwards  underground  reservoir  located  within  Kinney, 
Uvalde,  Medina,  Bexar,  Comal,  and  Hays  Counties  if  it  can  be  established 
by  expert  testimony  that  an  unreasonable  loss  of  State  water  will  not 
occur,  and  that  the  water  can  be  withdrawn  at  a  later  time  for 
application  to  a  beneficial  use.  The  normal  or  ordinary  flow  of  a  stream 
or  watercourse  may  never  be  appropriated,  diverted,  or  used  by  a 
permittee  for  this  recharge  purpose. 

d.  When  it  is  put  or  allowed  to  sink  into  the  ground,  water 
appropriated  under  Subsection  c  of  this  section  loses  its  character  and 
class i f icat ion  as  storm  water  or  floodwater  and  is  considered  percolating 
groundwater . 

e.  The  amount  of  water  appropriated  for  each  purpose  mentioned 
in  this  section  shall  be  specifically  appropriated  for  that  purpose, 
subject  to  the  preferences  prescribed  in  Section  11.024  of  this  code. 

f.  The  water  of  any  arm,  inlet,  or  bay  of  the  Gulf  of  Mexico 
may  be  changed  from  salt  water  to  sweet  or  fresh  water  and  held  or  stored 
by  dams,  dikes,  or  other  structures  and  may  be  taken  or  diverted  for  any 
purpose  authorized  by  this  chapter."  (emphasis  added.) 

The  above  list  of  beneficial  uses  for  which  water  may  be  appropriated 
have  been  set  out  in  order  of  priority  as  follows: 

"(1)  domestic  and  municipal  uses,  including  water  for 
sustaining  human  life  and  the  life  of  domestic  animals; 

(2)  industrial  uses,  meaning  processes  designed  to  convert 
materials  of  a  lower  order  of  value  into  forms  having  greater  usability 
and  commercial  value,  including  the  development  of  power  by  means  other 
than  hydroelectric; 

(3)  irr igat ion ; 
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(4)  mining  and  recovery  of  minerals; 

(5)  hydroelectric  power; 

(6)  navigation; 

(7)  recreation  and  pleasure;  and 

(8)  other  beneficial  uses." 

(See  Section  11.024  of  the  Texas  Water  Code.) 

A  review  of  the  above  statutes  shows  that  although  they  specifically 
enumerate  certain  uses  deemed  to  be  beneficial,  they  do  not  exhaust  the 
meaning  of  beneficial  use  in  Texas.  It  has  been  held  that  the  term 
itself  is  operational  and  must  be  tested  pragmatically  in  each  situation 
and  by  every  decision  (see  City  of  Denver  v.  Sheriff,  96  P.2d  836 
(1939)).  " 

As  stated  above,  the  usual  purposes  for  which  rights  to  the  use  of  water 
may  be  acquired  are  listed  in  paragraph  (a).  Section  11.023  of  the  Texas 
Water  Code.  Wildlife  mitigation  is  not  included  in  this  listing. 

However,  paragraph  (b)  of  Section  11.023  states  that  "State  water  also 
may  be  appropriated,  stored,  or  diverted  for  any  other  beneficial  use." 
(emphasis  added).  The  fact  that  a  particular  purpose  of  use  of  water  is 
omitted  from  the  list  of  purposes  for  which  water  may  be  appropriated 
does  not  necessarily  stigmatize  it  legislatively  as  nonbenef icial . 

Hence,  if  actually  beneficial  in  a  particular  instance,  an  unlisted 
purpose  of  use  such  as  wildlife  mitigation  should  be  acceptable  for 
inclusion  in  an  application  to  appropriate  water.  (See  State  Department 
of  Parks  v.  Idaho  Department  of  Water  Administration ,  530  P.2d  924 
( 1974) V7 

The  requirement  for  a  diversion  is  an  obvious  obstacle  to  allowing 
mitigation  flows  since  such  instream  appropriations  by  their  very  nature 
do  not  involve  a  diversion.  This  requirement  was  invoked  by  a  California 
state  administrative  agency  in  1961  and  by  the  Colorado  Supreme  Court  in 
1965,  to  prevent  state  agencies  from  appropriating  water  for  public 
recreation  and  fish  and  wildlife  maintenance.  (See  California  Water 
Rights  Board  Decision  1030  (1961)  and  Colorado  River  Water  Conservation 
Pi st .  v.  Rock  Mt.  Power  Co.,  406  P.2d  798  ( 1965)). This  diversion 
requirement  was  also  reaffirmed  in  the  1972  New  Mexico  decision  of  State 
v.  Miranda,  493  P.2d  409  (1972)). 

As  much  as  the  diversion  requirement  has  been  criticized  in  recent  years, 
it  still  remains  a  deeply  ingrained  part  of  the  appropriation  doctrine 
and  presents  a  serious  obstacle  to  instream  appropriation.  One  way  to 
eliminate  the  obstacle  is  for  the  legislature  of  a  state  to  statutorily 
declare  that  the  diversion  requirement  is  no  longer  necessary.  This  is 
exactly  what  the  Colorado  Legislature  did  following  the  Colorado  River 
Conservation  District  case  (see  Colo.  Rev.  Stat.  Ann.  Art. 
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37-O2-102(3)( 1973)) .  Both  Idaho  and  Washington  have  recently  enacted 
similar  legislation.  However,  Texas  has  not  enacted  any  legislation 
which  would  allow  a  mitigation  flow  to  continue  in  the  streambed  and  not 
be  subject  to  downstream  appropriation.  Not  until  such  legislation  is 
enacted  can  new  appropriations  for  such  instream  uses  be  made. 

Conslusions  and  Recommendation.  Assuming  a  fairly  realistic 
representation  of  the  stream  ecosystem  through  the  use  of  selected 
indicator  species,  compensation  can  be  achieved  for  identified  stream 
habitat  losses  on  an  annual  basis.  If  it  is  assumed  that  the  spawning 
months  are  more  important  than  other  months,  then  those  months  (March, 
April,  May,  and  Juno)  may  be  weighted  to  reflect  their  importance. 
Assuming  that  the  spawning  months  are  twice  as  important  to  system 
success,  the  compensation  potential  of  the  Corps  determined  mitigation 
flow  on  an  annual  basis  would  be  76  percent.  If,  however,  it  is  assumed 
that  each  month,  including  the  critical  low  flow  summer  months,  is 
equally  important,  as  is  the  position  of  the  Corps,  the  mitigation  flow 
would  provide  98  percent  compensation  on  an  annual  basis. 

Notwithstanding  the  determination  of  what  flow  constitutes  appropriate 
stream  habitat  mitigation,  either  by  the  USpWS  or  Corps  of  Engineers, 
there  still  remains  a  lack  of  Federal  authority  to  implement  such  a 
mitigation  flow.  The  allocation  and  use  of  water,  including  the 
protection  of  the  normal  or  ordinary  hase  flow  of  a  stream  from 
appropriation  or  diversion,  remains  a  State  authority. 

The  Corps  further  believes  that  the  stream  resource  inundated  by  Cooper 
Lake,  is  not  a  resource  which  has  demonstrated  national  or  local 
significance  and,  therefore,  would  not  warrant  the  allocation  of  water  to 
mitigation  purposes  through  increased  flows.  There  are  currently  no 
Federal  mechanisms  to  insure  such  a  mitigation  flow,  if  released  from 
Cooper  Dam,  would  remain  in  the  stream  as  it  would  still  be  subject  to 
appropriation  and  use  for  other  beneficial  purposes. 

The  provision  of  a  3  cfs  minimum  low  flow  release,  and  the  flexibility 
gained  bv  supplementing  this  release  with  captured  flood  storage,  which 
TDWR  has  not  objected  to,  will  allow  the  provision  of  instream  flows 
below  Cooper  Dam  in  accordance  with  the  recognized  contract  constraints, 
and  Federal  policy  relating  to  the  State's  authority  to  control  the  use 
of  water  within  the  State's  boundaries. 

In  addition  to  these  flow  recommendations,  which  the  State  has  not 
objected  to,  the  Corns  aquatic  mitigation  plan  consists  of  other  measures 
to  offset  stream  fisheries  losses.  These  include  a  significant  improved 
public  access  to  the  stream  resource,  a  tailwater  fishing  facility,  and  a 
very  significant  increase  in  lake  habitat  available  for  5DT  of  the 
species  currently  existing  in  the  South  Sulphur  River. 
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PLANNING  AID  LETTERS  AND  COORDINATION  ACT  REPORT 
STUDIES  FOR  THE  SUPPLEMENTAL  EIS 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
FISH  AND  WILDLIFE  SERVICE 

300  East  8th  St.,  Rm.  G-121 
Austin,  Texas  78701 

February  9,  1981 


Colonel  Donald  J.  Palladino 

District  Engineer 

U.S.  Army,  Corps  of  Engineers 

P.O.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Palladino: 

This  letter  and  the  attached  Substantiating  Report  constitutes  our  Fish  and 
Wildlife  Coordination  Act  report  for  the  Cooper  Lake  and  Channels  Project, 
Texas.  Fish  and  Wildlife  Service  studies  have  been  accomplished  under  the 
authority  of  and  in  accordance  with  the  provisions  of  the  Fish  and  Wildlife 
Coordination  Act  (48  Stat.  401,  as  amended,  16  (J.S.C.  661  et  seq.)  and  this 
report  constitutes  the  report  of  the  Secretary  of  Interior  as  defined  in  Sec. 
2(b)  of  that  Act. 

Our  studies  have  been  cooperatively  conducted  with  your  staff  and  the  Texas 
Parks  and  Wildlife  Department  (TPWD) .  This  report  has  the  concurrence  of  the 
Department  as  indicated  by  the  enclosed  copy  of  a  letter  dated  January  29, 

1981,  from  Executive  Director  Charles  D.  Travis. 

Cooper  Lake  and  Channels  Project,  Texas  was  authorized  for  construction  by 
Public  Law  218  in  1955.  Studies  by  your  agency  were  initially  conducted  by  the 
New  Orleans  District  of  the  Corps  of  Engineers  until  they  were  transferred  to 
the  Fort  Worth  District  Corps  of  Engineers  in  September  1979.  Concurrent  with 
this  transfer.  Region  2  of  the  Fish  and  Wildlife  Service  (FWS)  accepted  the 
assignment  of  this  project  from  Region  4,  and  appointed  the  Fort  Worth 
Ecological  Services  Office  the  task  of  making  studies/evaluations  and  preparing 
this  report. 

Prior  to  the  project  being  transferred  from  the  New  Orleans  District  of  the 
Corps  it  was  enjoined  from  completion  in  1971  by  the  U.S.  District  Court  of  the 
Eastern  District  of  Texas.  The  Final  Environmental  Statement  (FES)  was  filed 
in  1973,  but  on  December  8,  1978,  the  court  issued  a  Memorandum  Opinion 
detailing  inadequacies  in  the  FES.  A  Supplemental  Environmental  Statement 
(SES)  was  required  and  the  FWS  assisted  your  agency  by  supplying  several 
planning  aid  letters  during  1979  and  1980.  Those  letters,  together  with  the 
attached  Substantiating  Report  provide  the  Service’s  analysis,  evaluations  and 
recommendations  for  the  project. 

The  Cooper  Dam  will  be  located  on  the  South  Sulphur  River,  at  mile  23.2,  with 
the  project  in  Bowie,  Cass,  Delta,  Franklin,  Lamar,  Hopkins,  Morris,  Red  River 
and  Titus  Counties,  Texas  and  in  Miller  County,  Arkansas.  Project  purposes 
include  water  supply,  flood  control  and  recreation. 


Append i x  B 
Exhibit  2 
1 


-2- 


The  dam  will  be  about  73  feet  high  and  15,900  feet  long  and  the  flood  control 
pool  will  have  a  surface  area  of  about  22,700  acres.  Cooper  Lake  is  expected  to 
have  a  yield  of  109  million  gallons  of  water  per  day  (mgd).  Structural 
alternatives,  pertinent  data,  and  other  detailed  information,  analysis, 
evaluations,  conclusions  and  recommendations  are  herewith  provided  in  the 
attached  Substantiating  Report. 

A  section  in  the  Substantiating  Report,  entitled  Human  Use  and  Monetary  Analysis 
provides  information  on  project  effects  to  year  2089,  based  on  project 
construction  starting  in  year  1990. 

The  Service's  Habitat  Evaluation  Procedures  (HEP)  has  been  used  for  analysis  and 
evaluations  in  addition  to  its  Instream  Flow  Methodologies.  Personnel  of  your 
agency  have  worked  closely  with  the  Fort  Worth  Service  Office  in  deriving  the 
presented  data. 

The  FWS  studies/evaluations  conclude  that  the  project  plans  of  the  Corps  of 
Engineers,  if  implemented  as  currently  drawn,  will  provide  inadequate  mitigation 
for  aquatic  resources  lost  with  the  project.  The  Service  accepts  your 
terrestrial  mitigation  plans  with  the  understanding  that  this  agency  will  be 
provided  full  opportunity  to  study  and  provide  recommendations  on  remaining 
project  alternatives. 

Based  upon  the  information  provided  prior  to  January  26,  1981  by  your  agency, 
the  Fish  and  Wildlife  Service  recommends  that: 

1 .  The  Corps  of  Engineers  adopt  and  implement  the  following  schedules  for 

Cooper  Lake: 

a.  Upon  completion  of  the  impoundment  structure,  a  continuous 
release  of  5  cfs  be  implemented  until  normal  operating  level  is 
reached  or  until  Stage  1  is  reached. 

b.  Once  the  normal  operating  level  or  Stage  1  is  reached,  a 
continuous  release  schedule  of  (1)  45  cfs  for  months  September 
through  February,  and  (2)  50  cfs  for  the  months  March  and  April, 
and  (3)  30  cfs  for  the  months  of  May  through  August  be 
implemented. 

c.  During  a  mild  drought  period  (ex.  one-in-four  year  low  flow),  the 
above  recommendation  (11b)  be  reduced  by  10  cfs. 

d.  During  a  more  significant  drought  period  (ex.  one-in-seven 
year  low  flow)  the  recommendation  be  reduced  to  (1)  25  cfs  for 
the  months  of  September  through  January,  (2)  35  cfs  for  the 
months  February  and  March,  (3)  25  cfs  for  April,  (4)  20  cfs  for 
May,  (5)  14  cfs  for  June  and  (6)  10  cfs  for  the  months  of  July 
and  August. 
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e.  During  a  severe  drought  period  (ex.  one~in-ten  year  low 
flow) ,  the  recommendation  be  reduced  to  a  continuous 
release  of  5  cfs  for  all  months. 

2.  Cooper  Lake  be  impounded  in  two  phases  to  complement  the  water 
supply/demand  analysis. 

3.  The  Corps  of  Engineers  proceed  with  the  terrestrial  habitat 
mitigation  plan  as  presented  in  the  Draft  TBupplement 
Environmental  Statement. 

4.  The  terrestrial  mitigation  plan  be  implemented  concurrent  with 
project  construction. 

5.  When  the  terrestial  mitigation  area  has  been  acquired  in  fee 
simple  title,  its  boundary  line  fenced  and  the  initial  plantings 
of  selected  flora  completed  by  the  Corps  of  Engineers,  the  area 
be  transferred  to  the  Texas  Parks  and  Wildlife  Department  for 
administration  under  terms  of  a  General  Plan  in  accordance  with 
the  provisions  of  and  under  the  authority  of  the  Fish  and 
Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C. 
661  et  seq. ) . 

6.  The  Fish  and  Wildlife  Service  be  provided  an  opportunity  to 
participate  in  the  preparation  of  the  Master  Plan  for  Cooper 
Lake  project. 

The  Service  appreciates  the  opportunity  to  participate  in  project  planning. 

Joint  team  efforts  by  our  agencies  have  materially  assisted  in  meeting  the  short 
deadlines  for  this  complicated  project. 

If  project  plans  are  altered  from  those  presented  in  this  report,  the  Service 
requests  that  your  agency  provide  the  transfer  funding  to  this  agency  and  the 
opportunity  to  study  and  provide  recommendations  on  those  changes  in  plans. 


Sincerely  yours, 

W.  Ellis  Klett 
Area  Manager 


cc:  Ecological  Services,  U.  S.  Fish  and  Wildlife  Service,  Fort  Worth,  TX 

Regional  Director,  U.  S.  Fish  and  Wildlife  Service,  Albuquerque,  NM 
Texas  Parks  and  Wildlife,  Austin,  TX 
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COMMISSION i-  -s 


Texas 

Parks  and  Wildlife  Department 


PE  RR  Y  R  BASS 
Chairman,  Fori  Woith 

JAMES  R.  PAXTON 
Vice  Ch.urr'.in,  Palestine 

PEARCE  JOHNSON 
Austin 


January  29,  1981 


Mr.  Jerome  L.  Johnson 
Field  Supervisor 
U.  S.  Fish  &  Wildlife  Service 
Ecological  Services 
9A33  Fritz  Lanham  Bldg. 

819  Taylor  Street 
Fort  Worth,  Texas  76102 

Re:  l).  S.  Fish  &  Wildlife  Service  Report 
On  Cooper  Lake  And  Channels  Project 

Dear  Mr.  Johnson: 

The  referenced  document  has  been  reviewed  by  this  Agency,  and  my  staff 
concurs  with  the  reconmendations  offered  in  the  report.  Members  of 
my  staff  from  both  the  Fisheries  and  Wildlife  Divisions  have  been  active 
with  your  personnel  in  developing  proposed  mitigative  alternatives  and 
it  is  my  understanding  that  this  coordination  will  continue.  It  should 
be  emphasized  that  the  acceptance  of  any  management  responsibilities 
for  any  mitigative  lands  will  be  subject  to  the  approval  of  the  Texas 
Parks  and  Wildlife  Commission. 

The  opportunity  to  coordinate  with  you  on  this  matter  is  appreciated. 


Executive  Director 
CDT: JR: gv 
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THIS  REPORT  PREPARED  IN 

FORT  WORTH,  TEXAS 

ECOLOGICAL  SERVICES  OFFICE 

BY 

EDWARD  LYLES, 

DENWOOD  BUTLER, 

AND 

BTLLY  COr BERT 

REVIEWED  BY 

JEROME  L.  JOHNSON,  FISH  AND  WILDLIFE  ADMINISTRATOR 
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COOPER  LAKE  AND  CHANNELS  PROJECT,  TEXAS 


INTRODUCTION 

This  rt'iiort  details  the  effects  of  the  authorized  Cooper  Lake  and  Chan¬ 
nels  Project,  Texas,  on  the  fish  and  wildlife  resources  of  the  Sulphur 
River  Basin.  This  report  has  been  prepared  under  the  authority  of  and 
in  accordance  with  the  provisions  of  the  Fish  and  Wildlife  Coordination 
Act  ( 4H  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.)  and  is  the  report 
of  the  Secretary  of  the  Interior  under  Sec.  2(b)  of  the  Act.  It  replaces 
previous  rejwrts  of  July  3,  1966,  March  8,  1972,  and  September  3,  1976. 
The  report  has  the  concurrence  of  the  Texas  Parks  and  Wildlife  Depart¬ 
ment  as  stated  in  the  letter  dated  January  29,  1981,  signed  by  Executive 
Director  Charles  D.  Travis. 

The  Cooper  Lake  and  Channels  Project  was  originally  authorized  for  con¬ 
struction  by  Public  Law  218,  Chapter  501,  84th  Congress,  1st  Session 
approved  August  3,  1955.  The  authorized  Cooper  Dam  would  be  located  at 
mile  23.2  on  the  South  Sulphur  River  (see  Plate  1).  The  Sulphur  River 
Basin  is  located  in  northeast  Texas  and  southwest  Arkansas.  Project 
purposes  are  water  supply,  flood  control,  and  recreation. 

The  project  was  enjoined  from  completion  in  1971,  by  the  U.S.  District 
Court  of  the  Eastern  District  of  Texas  pending  completion  of  a  Final 
Environmental  Statement  (FES).  Planning,  land  acquisitions,  and  other 
nonconstruction  activities  were  permitted  to  continue.  The  FES  was 
filed  in  June,  1973,  but  on  December  8,  1978,  the  court  issued  a  memo¬ 
randum  opinion  detailing  five  inadequacies  of  the  FES.  These  five 
inadequacies  were: 

(1)  absence  of  state  agency  comments,  and  failure  to  address  those 
comments  that  were  made; 

(2)  failure  to  set  out,  concurrently  with  implementation  of  the 
project,  adequate  mitigation  measures  for  losses  of  fish  and 
wi ldli fe ; 

(3)  failure  to  discuss  the  alternative  of  a  water  supply  project 
without  provision  for  flood  control; 

(4)  inadequate  explanation  of  nonstructural  flood  control  manage¬ 
ment;  and 

(_>)  bias  in  presentation  of  cost-benefit  ratios  and  failure  to 
analyze  those  presented. 

Following  this  action,  the  Corps  of  Engineers  (CE)  initiated  new  studies 
to  addicss  these  points  and  to  complete  a  Supplemental  Environmental 
Statement  (SES) .  The  U.S.  Fish  and  Wildlife  Service  (FWS)  has  been  a 
part  of  tills  recent  planning  effort  and  close  coordination  has  occurred 
between  the  FWS  and  CE.  It  has  resulted  in  the  selection  of  four  alter¬ 
natives  which  were  considered  feasible  for  more  detailed  study.  There¬ 
fore,  discussion  of  earlier  phases  of  the  planning  process  are  only 
briefly  addressed. 
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The  purpose  of  the  FWS  efforts  was  to  provide  the  CE  with  planning 
assistance  to  aid  in  the  completion  of  the  SES  and  to  update  the  Fish 
and  Wildlife  Coordination  Act  responsibilities.  Several  planning  aid 
letters  were  provided  by  the  FWS  during  1979  and  1980  during  the  plan¬ 
ning  process.  The  contents  of  those  reports  form  the  basis  of  this 
report.  The  purpose  of  this  report  is  to  formally  present  the  details 
of  our  studies  and  present  recommendations  for  the  mitigation  of  the 
fish  and  wildlife  resources  and  their  habitats  that  would  be  affected. 

DESCRIPTION  OF  THE  AREA 

The  Sulphur  River  basin  originates  in  northeast  Texas,  flows  easterly  to 
the  Red  River  in  southwest  Arkansas,  and  provides  drainage  for  portions 
of  eleven  counties  in  Texas  and  one  in  Arkansas.  The  basin  averages 
about  twenty-five  miles  in  width,  is  approximately  150  miles  in  length 
and  is  estimated  to  drain  3,700  square  miles  of  land.  Flooding,  es¬ 
pecially  in  the  spring,  is  a  frequent  event  along  the  Sulphur  and  its 
major  tributaries.  The  flood  plain  ranges  from  one  to  two  miles  in 
width  throughout  the  majority  of  the  basin  and  widens  to  five  miles  near 
the  Red  River  confluence.  Bottom  gradients  along  the  natural  portions 
of  the  river  vary  from  one-half  to  five  feet  per  mile,  while  the  chan¬ 
nelized  segments  maintain  a  more  uniform  slope  of  five  feet  per  mile. 

Climate  is  typically  subtropical  and  dominated  by  Gulf  breezes.  Average 
monthly  temperature  ranges  from  44°F  in  January  to  83°F  in  August.  The 
growing  season  is  approximately  255  days  and  the  average  annual  pre¬ 
cipitation  is  41  inches.  The  average  annual  streamflow,  based  on  37 
years  of  record  at  the  gage  near  Talco  is  415  cubic  feet  per  second 
(cfs)  . 

Three  major  vegetational  belts,  each  running  from  northeast  to  south¬ 
west,  are  controlled  by  soil  type  and  available  moisture.  The  Piney- 
woods  area,  composed  primarily  of  pine  and  pine-hardwood  forests,  is 
located  in  the  eastern  portion  of  the  basin.  These  forests  are  re¬ 
stricted  to  the  acid  upland  soils  bordering  the  flood  plain.  The 
central  portion,  referred  to  as  the  Post  Oak  Savannah  area,  which  is 
dominated  by  slightly  acid  claypan  soils,  is  characterized  by  oak- 
fickory  forests,  interspersed  with  mid  to  tall  grass  prairies.  The 
western  third  of  the  basin  consists  of  the  Blackland  Prairie  Area  which 
is  typified  by  mid  to  tall  grasses  growing  in  neutral  to  slightly  basic, 
dark  clayey  soils.  Generally,  trees  are  found  only  along  streams, 
roads,  fence  rows,  and  around  residences. 

Bottomland  hardwoods  previously  dominated  the  flood  plains  of  all  three 
vegetational  areas;  however,  many  of  these  forests  have  been  cleared  for 
agricultural  purposes,  which  now  dominate  land  use  in  the  basin.  Aside 
from  commercial  timbering,  other  agr icultural  land  uses  include  cattle 
grazing  and  farming  for  hay,  cotton,  sorghum  and  soybeans. 
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Demographic  data  indicate  that  about  fifty-nine  per  cent  of  the  basin's 
urban  population,  according  to  the  1970  census,  is  located  in  the  cities 
of  Texarkana  (Texas  portion,  population  30,497) ,  Paris  (23,441)  ,  Greenville 
(22,043),  and  Sulphur  Springs  (10,642).  Between  1960  and  1970,  the  area 
showed  a  relatively  slow  net  growth  with  an  immigration  rate  of  1.2  as 
compared  to  1.5  for  the  State  of  Texas. 

PLAN  OF  DEVELOPMENT 

Subsequent  to  early  planning  accomplishments  between  the  CE  and  FWS, 
four  project  alternatives,  including  a  comprehensive  non-structural 
alternative,  were  selected  for  further  evaluation.  All  plans  were 
evaluated  on  a  100  year  period  of  analysis  (1990-2089)  .  Summary  data 
describing  the  structural  alternatives  are  presented  in  Table  1.  The 
non-structural  alternative  is  dependent  on  voluntary  land  use  within  two 
defined  flood  frequency  zones.  Land  use  within  the  3-year  frequency 
flood  plain,  which  contains  66,200  acres,  would  be  allowed  to  remain  as 
wildlife  habitat.  Approximately  24,200  acres  of  this  zone  were  recom¬ 
mended  for  public  use.  Within  the  zone  between  the  3-year  and  "50-year 
flood  plain,  more  intensive  cultivation  would  be  allowed.  These  com¬ 
patible  uses  include  grazing,  row  crops,  selective  timber  harvest,  and 
wildlife  habitat.  Above  the  30-year  flood  plain,  use  is  restricted  to 
grazing  to  minimize  erosion.  The  non-structural  plan  also  incorporates 
other  features  such  as  enrollment  in  the  National  Flood  Insurance  Program, 
maintenance  of  existing  flood  prevention  levees,  and  flood-proofing  two 
existing  houses  near  State  Highway  37. 

The  plan  which  was  selected  for  recommendation  in  the  SES  is  a  modifi¬ 
cation  of  the  plan  recommended  in  the  FES.  No  new  channels  or  levees 
are  proposed  within  this  plan.  Table  2  outlines  the  pertinent  data 
related  to  the  recommended  plan. 

AQUATIC  RESOURCES 

The  aquatic  aspects  of  Cooper  Lake  and  Channels  Project  were  updated  to 
include  results  originating  from  the  most  current  state-of-the-art 
methods  available  to  the  fish  and  wildlife  biologist.  The  Habitat 
Evaluation  Procedures  (HEP)  were  used  for  documenting  the  assessment, 
while  the  Physical  Habitat  Simulation  Model  (PHABSIM)  was  used  for 
quantifying  and  qualifying  stream  habitat. 

The  Water  Surface  Profile  (WSP)  hydraulic  simulation  model  is  the  first 
of  two  subroutines  contained  in  PHABSIM  and  simulates  the  velocity  and 
depth  changes  in  the  stream  as  flow  is  varied.  The  second  subroutine 
(HABTAT)  joins  pertinent  life  history  information  (probabilities  of  use 
for  a  variety  of  velocities  and  depths)  with  the  velocity  and  depth  out¬ 
put  from  the  WSP  program. 

The  selection  of  evaluation  species  was  based  upon  inventories  supplied 
by  the  Texas  Parks  and  Wildlife  Department  and  the  availability  of  life 
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Table  1.  Structural  Alternatives  Selected  for  Further  Evaluation 


Cooper  Lake  and  Channels  Project,  Texas 


Alternatives 


Yield  Elevation  Surface 

(cfs)  (feet  above  mean  Area 
sea  level  (msl) )  (acres) 


Cooper  Lake  Without  Flood 
Control 

Water  Supply  Pool  169  440.0  19,305 

Guide-Taking  Line  445.0  22,075 


Minimum  Downstream 
Release  (cfs) 


5  cfs 


Cooper  Lake  and  Channels 
As  Recommended  in  the 
FES 

Water  Supply  Pool  169  440.0  19,305  5  cfs 

Guide-taking  Line  459.8  30,000 


Cooper  Lake  with  Flood 
Control,  No  New  Channels 
or  Levees  (Currently 
Recommended  Plan) 

Water  Supply  Pool  169  440.0  19,305  5  cfs  plus  5%  re- 

Guide-Taking  Line  459.8  30,000  tention  of  flood- 

pool 
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Table  2.  Pertinent  Data  Sheet  for  Cooper  Lake,  Cooper  Lake  and  Channels  Project, 

Texas  (Currently  Recommended  Project) 

Dam 

Type:  Rolled  earthfill  (lake  side  of  dam  will  have  an  18-inch 
blanket  of  riprap) 

Height:  73  feet  maximum,  40  feet  average 

Length:  15,882  feet 

Crest  Elevation:  459. feet  m.s.l. 

Service  Spillway 
Type:  Controlled  Ogee 

Gates:  Five  40  foot  by  20  foot  tainter  gates 
Length  of  Crest:  200  feet  (net) 

Crest  Elevation:  426.2  feet  msl 


Outlet  Works 


Number 

4 

1 

1 


Size 

6  feet  x  6  feet 
2  feet  x  3  feet 
2  feet  x  3  feet 


Location 
398  m.s.l. 
422  m.s.l. 
436  m.s.l. 


Reservoir  Capacity 


Pool 

Description 


Elevation 
Feet,  m.s.l. 


Pool  Storage 
Capacity 
Acre-Feet 


Surface 

Area 

(Acres) 


Sediment 
Water  Supply 
Flood  Control 

Reservoir  yield 


415.5 

440.0 

446.2 


37,000 

273,000 

131,400 


5,084 

19,305 

22,740 


1/ 

169  cf s 


2  / 

109  mgd- 


1/  The  CE  is  proposing  to  use  5  cfs  of  this  for  a  minimum  flow  release 
2/  Millions  of  gallons  per  day 
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history  information  collated  by  the  FWS  Cooperative  Instream  Flow 
Service  Group  in  Ft.  Collins,  Colorado.  Seasonal  occurrence  of  key  life 
history  stages  was  determined  via  a  literature  review.  This  informa¬ 
tion  is  presented  in  Table  3. 

Streamflow  measurements  were  obtained  for  18  representative  stream 
reaches  throughout  the  project  area.  These  measurements  served  to 
calibrate  the  WSP  program.  Twelve  of  these  segments  defined  the  streams 
in  the  area  to  be  inundated  by  the  proposed  reservoir  while  six  segments 
defined  the  affected  downstream  areas  below  the  proposed  damsite. 
Collectively,  these  reaches  quantified  existing  conditions. 

Future  Without  the  Project 

The  Sulphur  River  does  not  provide  a  high  quality  fishery  but  does  pro¬ 
vide  recreational  opportunities,  primarily  catfishing,  for  local  resi¬ 
dents.  Past  land  use  changes  have  contributed  to  marginal  water  quality 
conditions.  High  dissolved  solids  and  turbidity  and  low  dissolved 
oxygen  occur  during  the  summer  months.  No  endangered  or  threatened  fish 
species  are  known  to  exist  in  the  basin.  Species  composition  and  relative 
numbers  were  provided  in  the  August  19,  1980  Planning  Aid  Letter. 

Future  conditions  without  the  project  were  assumed  to  remain  status  quo; 
therefore,  the  data  collected  for  the  purpose  of  defining  existing 
conditions  will  also  apply  to  conditions  in  the  future  without  the 
project. 

The  monthly  median  hydrograph  (Table  4)  was  used  to  represent  the  normal 
or  ordinary  amount  of  water  historically  found  in  the  river. 

Table  4.  Monthly  Median  Hydrograph,  South  Sulphur  River  at  Cooper, 

Texas,  USGS  07342500 

Flow  in  Cubic  Feet  Per  Second 

Month 

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV 

Discharge  19  30  31  19  31  12  1  0.1  0.3  1.1  5 


This  quantity  of  water,  after  being  modelled  by  PHABSIM,  determined  the 
quantity  and  quality  of  existing  habitat  based  on  the  assumption  that 
streamflow  is  the  factor  limiting  aquatic  productivity  in  the  study 
area.  Output  from  the  WSP  program  was  translated  into  surface  acres  of 
stream  habitat  and  presented  in  Table  5.  These  acreages  will  be  used  in 
a  comparative  impact  analysis  of  project  alternatives  in  the  next  section 
of  this  report. 
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Table  3.  Life  History  Table 


LIFE 

SPECIES 

HISTORY 

JAN 

FEB 

MAR 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

NOV 

DEC 

STAGE 

spawning 

X 

X 

gizzard  shad 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

spawning 

X 

X 

carp 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

channel  catfish 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

white  bass 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

spotted  bass 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

largemouth  bass 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

green  sun fish 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

bluegill 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

X 

spawning 

X 

X 

white  crappie 

fry 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

X 

X 

X 

X 

freshwater  drun 

spawj^ng 

X 

X 

X 

X 

juvenile 

X 

X 

X 

X 

X 

adult 

X 

X 

X 

_ _ 

X 

X 

_ X 

_ X _ 

1/  data  unavailable  for  evaluation 
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Table  5 


Acreages  by  Stream  Segment  for  Existing  Conditions 
Cooper  Lake  and  Channels  Project,  Texas 


Segment 

Discharge^/ 

Length^/ 

.  3/ 

Area— 

Acres/mile 

Total  Acres 

1 

1 

1.0 

12,743 

1.54 

1.54 

2 

5 

0.6 

19,039 

2.30 

3.80 

3 

5 

0.6 

19,039 

2.30 

3.80 

4 

3 

1.5 

17,746 

2.15 

3.22 

5 

1 

1.4 

19,039 

2.30 

3.22 

6 

3 

0.5 

13,924 

1.68 

0.84 

7 

3 

2.3 

15,207 

1.84 

4.23 

8 

6 

4.3 

16,167 

1.95 

8.38 

9 

14 

15.4 

27,676 

3.35 

51.59 

10 

1 

3.4 

12,743 

1.54 

5.23 

11 

1 

5.5 

12,743 

1.54 

8.47 

12 

1 

7.8 

12,743 

1.54 

12.01 

SUBTOTALS 

44.3 

106.33 

13 

14 

14.5 

27,676 

3.35 

45.58 

14 

14 

0.5 

36,480 

4.42 

2.21 

15 

38 

8.7 

35,087 

4.25 

36.98 

16 

50 

3.6 

35,179 

4.26 

15.34 

17 

50 

9.7 

24,847 

3.01 

29.20 

18 

83 

76.2 

53,572 

6.49 

494.54 

SUBTOTALS 

113.2 

626.85 

TOTALS 

157.5 

733.18 

1/  Average 

of  the  monthly 

median  discharges  in 

cubic  feet  per 

second . 

2/  Miles  of  stream. 

3/  Square  feet  per  1,000  linear  feet 

of  stream  at  the  discharge  in  Column  2. 


Future  with  the  Project 


The  evaluation  of  project  alternatives  (Table  6)  was  based  on  a  breakdown 
of  the  stream  segments  pertaining  to  that  alternative. 
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Table  6.  Project  Alternatives  Analyzed  in  the  Aquatic  Evaluation 
X.  Plan  Recommended  in  the  FES 

A.  Segments  1-18  identify  existing  conditions 

B.  Segments  1-12  identify  stream  to  be  inundated  by  lake 

C.  Segments  13-13  identify  the  mitigation  potentials  of 
downstream  operational  releases. 

II.  Cooper  Lake  with  Flood  Control,  No  New  Channels  or  Levees 
(Plan  Recommended  in  SES) 

A.  Segments  1-18  identify  existing  conditions 

B.  Segments  1-12  identify  stream  to  be  inundated  by  lake 

C.  Segments  11-18  identify  the  mitigation  potentials  of 
downstream  operational  releases. 

III.  Cooper  Lake  Without  Flood  Control 

A.  Segments  1-18  identify  existing  conditions 

B.  Segments  1-12  identify  stream  to  be  inundated  by  lake 

C.  Segments  11-18  identify  the  mitigation  potentials  of 
downstream  operational  releases. 

IV.  Non-structural  -  Status  Quo  -  Segments  1-18. 

The  effects  of  the  7.5  miles  of  the  proposed  channel  work,  outlined  in 
alternative  I,  could  not  be  assessed  due  to  insufficient  biological 
data.  The  deletion  of  this  analysis  makes  the  stream  impacts  of  the 
structural  alternatives  similar;  therefore,  the  results  of  the  aquatic 
evaluation  applies  to  all  three  structural  alternatives. 

A  more  detailed  presentation  of  the  aquatic  assessment  may  be  found  in 
the  Planning  Aid  Letter  dated  August  19,  1980.  Consequently,  the 
results  will  only  be  summarized  in  this  report. 

Output  from  the  HABTAT,  which  is  expressed  in  "habitat  units"  (HU),  was 
the  data  source  used  in  quantifying  project  impacts  and  designing  a 
mitigation  plan.  HU  are  defined  as  the  quantity  of  a  qiven  habitat 
times  its  quality.  All  of  the  HU  were  totaled  for  the  stream  segments 
to  be  inundated  (Segments  1-12)  and  listed  as  a  loss.  The  HU  were  also 
totaled  for  the  remaining  portion  of  the  Sulphur  River  downstream  from 
the  proposed  reservoir.  This  latter  figure  served  as  a  base  upon  which 
HU  could  be  added  or  subtracted  through  the  design  of  an  operational 
release  schedule. 

As  flow  was  increased  above  the  existing  conditions  regime,  HU  often¬ 
times  decreased  for  selected  life  history  stages,  particularly  those 
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stages  which  prefer  slack  water.  For  an  example,  the  fry  of  any  of  the 
evaluation  species  generally  prefer  shallow,  slow-moving  water.  Streams 
suffering  from  a  lack  of  flow  during  the  midsummer  months,  when  the  fry 
of  most  species  are  prevalent,  provide  such  conditions.  This  shallow, 
slow  moving  water  is  generally  not  suitable  as  adult  habitat;  the; e fore , 
this  surplus  in  fry  habitat  and  shortage  in  adult  habitat  are  adjusted 
through  discharge  manipulation  and  management.  Table  7  lists  four 
discharge  schedules,  expressed  in  cubic  feet  per  second,  which  were 
analyzed  for  mitigatory  potential.  Also  depicted  are  the  historical 
monthly  average  and  median  hydrographs. 

Table  7.  Hydrograph  Presentation 

Months 


Flow 

Schedule 

(cfs) 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

AVC 

#1 

45 

45 

50 

50 

30 

30 

30 

30 

45 

45 

45 

45 

41 

#2 

35 

35 

40 

40 

20 

20 

20 

20 

35 

35 

35 

35 

31 

#3 

25 

35 

35 

25 

20 

15 

10 

10 

25 

25 

25 

25 

23 

#4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Historical 

Average 

300 

625 

516 

739 

834 

464 

95 

31 

226 

276 

406 

4  34 

415 

Historical 

Median 

19 

30 

31 

19 

31 

12 

1 

0.1 

0.3 

1.1 

5.0 

13.0 

13.5 

Flow  schedule  number  one  is  the  optimum  flow  for  the  total  fishery. 
Within  the  confines  of  the  river  channel,  increases  in  flow  will  only 
increase  HU  to  a  certain  (optimal)  level;  higher  flows  become  detri¬ 
mental  to  the  fishery.  This  optimal  flow  was  determined  in  an  analysis 
of  the  HABTAT  output.  Flow  schedules  two  and  three  are  graduated 
reductions  from  the  optimum  which  could  be  implemented  during  periods  of 
drought.  Flow  schedule  number  four  was  proposed  by  the  Corps  (Recom¬ 
mended  Plan  in  the  FES)  as  their  mitigation  flow.  The  historical 
monthly  average  flows  represent  the  amount  of  water  available  in  the 
system,  and  the  historical  monthly  median  flows,  as  mentioned  earlier, 
quantify  and  qualify  stream  habitat  under  existing  conditions  in  the 
downstream  area.  Percent  compensation  was  determined  for  each  flow 
schedule  by  correlating  HU  with  surface  acres  of  stream  habitat  as  flow 
was  varied.  Table  8  displays  the  number  of  acres  of  aquatic  habitat 
associated  with  each  schedule. 
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Table  8 


Reservoir  Operational  Alternatives 
Cooper  Lake  and  Channels  Project,  Texas 


Alternative 

Segment 

Discharge-^-' 

Length^ 

Areail/ 

Acre/mile 

Total  Acres 

Recommended  Plan 

13 

41 

14.5 

30,987 

3.76 

54.52 

(Flow  Schedule  #1) 

14 

41 

0.5 

41,991 

5.09 

2  -  55 

listed  in  Table  7 

15 

65 

8.7 

36,699 

4.45 

38.70 

16 

77 

3.6 

37,263 

4.52 

16.27 

17 

77 

9.7 

27,376 

3.32 

32.20 

la 

110 

76.2 

56,576 

6.86 

522.73 

TOTAL 

666.97 

Contingency  #1 

13 

31 

14.5 

30,020 

3.64 

52.76 

(Mow  Schedule  #2) 

14 

31 

0.5 

41,394 

5.02 

2.51 

listed  m  Table  7 

15 

55 

8.7 

35,994 

4.36 

37.96 

16 

67 

3.6 

36,307 

4.40 

15.84 

17 

67 

9.7 

26,150 

3.17 

30.75 

18 

100 

76.2 

55,523 

6.73 

512.83 

TOTAL 

652.65 

Contingency  #2 

13 

24 

14.5 

28.546 

3.46 

50.20 

(Flow  Schedule  #3) 

14 

24 

0.5 

39,425 

4.78 

2.39 

listed  in  Table  7 

15 

47 

8.7 

35,883 

4.35 

37.84 

16 

59 

3.6 

36,035 

4.37 

15.72 

17 

59 

9.7 

25,902 

3.14 

30.45 

18 

92 

76.2 

54,530 

6.61 

503.66 

TOTAL 

640.26 

Corps’  Plan 

13 

5 

14.5 

24,589 

2.98 

43.21 

(Flow  Schedule  #4) 

14 

5 

0.5 

19,646 

2.38 

1.19 

listed  in  Table  7 

15 

29 

8.7 

35,079 

4.25 

36.99 

16 

41 

3.6 

35,207 

4.27 

15.36 

17 

41 

9.7 

24,560 

2.98 

28.88 

18 

74 

76.2 

53,700 

6.51 

495.99 

TOTAL 

621.62 

1/  Average  of  the 

monthly  median 

discharges  in 

cubic  feet  per 

second . 

2  Milts  of  Stream 


3'  Square  feet  per  1,000  linear  feet  of  stream  at  the  discharge  in  column  2. 
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The  upstream  area  was  determined  to  he  of  a  lesser  quality  than  the 
downstream  area  because  of  an  overall  decrease  in  the  probabilities  of 
use  for  the  existing  velocity  and  depth  combinations.  A  surface  acre 
gained  downstream,  offset  more  than  one  surface  acre  lost  upstream. 
Therefore,  an  adjustment  factor  was  used  to  reflect  this  difference. 

The  adjustment  factor  was  calculated  by  dividing  the  HU  per  surface  acre 
upstream  into  the  HU  per  surface  acre  downstream.  This  process  permitted 
a  comparison  of  the  qualitative  components  of  the  two  areas.  Percent 
compensation  was  subsequently  calculated  by  dividing  the  total  number  of 
surface  acres  lost  upstream  into  the  total  number  of  surface  acres 
gained  downstream  (including  the  adjustment) .  Table  9  presents  the 
percent  compensation  realized  by  each  plan. 


Table  9 

Stream  Compensation  Analysis  Related  To  Existing  Conditions 

/  2 

Total  Acres  Acres  Created  Acres  Adjusted— 7  Compensation— 

(from  Table  8) 

FWS  Recommended 


Mitigation  Plan 

667 

40 

48 

4  5% 

Contingency  Plan  #1 

653 

26 

31 

29% 

Contingency  Plan  #2 

639 

13 

16 

15% 

CE  Plan 

622 

-5 

-6 

-6% 

(5  cfs  only) 

1 /  The  acres  created  were  multiplied  by  the  adjustment  factor  1.21  to 
account  for  the  qualitative  difference  between  the  stream  area  to 
be  inundated  and  the  management  reach. 

2/  Percent  compensation  is  defined  as  the  acres  adjusted  divided  by  the 

acres  lost  times  100  (In  table  14,  segments  1-12  identified  106.33  acres 
lost  due  to  inundation) . 


TERRESTRIAL  RESOURCES 
Future  Without  the  Project 


Previous  FWS  reports  contain  descriptions  of  the  area  of  fish  and  wildlife 
resources  and  the  habitats  which  support  them.  In  addition,  the  appendices 
contained  in  the  FES  and  issued  by  the  New  Orleans,  Louisiana  District 
CE  contained  check  lists  of  the  Sulphur  River  Basin's  flora  and  fauna. 

These  appendices  reveal  there  are  numerous  algae;  several  hundred  species 
of  invertebrates;  108  tree,  shrub,  and  vine  species;  40  herbaceous  plant 
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species;  32  species  of  mosses;  83  species  of  reptiles  and  amphibians  306 
avian  species;  42  species  of  mammals  and  83  fish  species  in  the  Sulphur 
River  Basin.  It  is  probable  that  not  all  species  of  flora  and  fauna  in 
the  basin  have  been  identified.  From  the  species  list,  it  is  apparent 
that  considerable  biological  variety  exists  in  the  area. 

The  area  potentially  affected  by  alternatives  under  study  in  this  report 
is  known  habitat  or  former  habitat  of  a  number  of  species  of  fauna 
listed  as  endangered  by  the  FWS  (Federal  Register,  16  January  1979) . 
Wandering  or  migrating  bald  eagles,  Haliaeetus  leucocephalus ,  are  occa¬ 
sionally  sighted;  however,  no  known  active  or  recently  active  nests  have 
been  identified.  Similarly,  the  Arctic  peregrine  falcon,  Falco  peregrinus 
t undr i us ,  also  may  migrate  through  the  area  enroute  to  wintering  areas 
along  the  Texas  Coast.  The  range  of  the  American  alligator.  Alligator 
mississippiensis ,  extends  into  the  lower  Sulphur  River  Basin.  The 
Arkansas  Game  and  Fish  Commission  manages  a  population  of  alligators  on 
the  Sulphur  River  Wildlife  Management  Area  in  Miller  County,  Arkansas. 

There  are  no  known  endangered  species  of  invertebrates  or  flora  in  this 
area,  however,  nine  Champion  Trees  (Table  10)  are  found  in  the  central 
and  eastern  portions  of  the  basin. 


Table  10.  Texas  Champion  Big  Trees  in  Counties  of  the 

Sulphur  River  Basin 

Texas 

Common  Name 

Scientific  Name 

County  Located 

Black  locust 

Robina  pseudo-acacia 

Titus 

Silver  naple 

Acer  saccharinum 

Bowie 

Wax  myrtle 

Myrica  cerifera 

Morris 

Blackjack  oak 

Quercus  marilandica 

Titus 

Osage  orange 

Maclura  pomifera 

Bowie 

Shortleaf  pine* 

Pinus  echinata 

Morris 

Sassafras 

Sassafras  albidum 

Cass 

Sweetgum 

Liquidambar  styraciflua 

Morris 

American  chestnut 

Castanea  dentata 

Red  River 

Pear 

Pyrus  communis 

Cass 

‘National  Champion 

The  areas  of  project  influence  are  (1)  the  lands  to  be  inundated  .y  the 
reservoir,  (2)  the  adjoining  project  lands,  and  (3)  the  downstream 
flood  plain  which  would  receive  protection  from  the  project's  flood 
control  features.  Future  conditions  without  the  project  are  assumed  to 
remain  status  quo. 

Three  habitat  types,  bottomland  hardwoods  (BLHW) ,  semiwooded  (SW) ,  and 
openland  (OL)  ,  were  selected  for  u0''  the  FWS’s  Habitat  Evaluation 
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Procedures.  Evaluation  species  or  elements  were  chosen  to  represent 
each  habitat  type.  Each  habitat  type  was  subsequently  rated,  based  on 
the  habitat's  ability  to  provide  key  life  requisites,  such  as  food, 
cover,  and  water,  for  each  species.  These  qualitative  rating  figures 
(on  a  scale  of  0-100)  or  habitat  unit  values  (HUV)  are  displayed  in 
Table  11. 


Table  11 

Habitat  Evaluation  Element  Value  by  Habitat  Type 
Cooper  Lake  and  Channels  Project,  Texas 

Habitat  Type  and  Unit  Value 


Bottomland 

Semiwooded 

Evaluation  Element 

Hardwood 

Land 

Open  Land 

Three-toed  Box  Turtle 

73 

43 

30 

Red  Shouldered  Hawk 

71 

48 

29 

Yellow-crowned  Night 

Herom  70 

— 

— 

Wood  Duck 

64 

— 

— 

Bobwhite  Quail 

— 

54 

48 

Cotton  Rat 

— 

49 

47 

Raccoon 

72 

46 

35 

Gray  Squirrel 

56 

-- 

— 

White-tailed  Deer 

67 

51 

9 

Bobcat 

71 

49 

— 

Average  Habitat  Unit 

Value  68.0 

48.5 

33.0 

Number  of  Sites  Sampled  7  66 

--Not  used  in  analysis  for  the  indicated  habitat  type. 


An  analysis  of  existing  conditions  would  not  be  complete  without  mentioning 
the  impacts  already  incurred  under  the  authorized  project  prior  to 
enjoinment.  Because  of  past  work,  primarily  stream  channelization  and 
levee  construction  for  flood  control  which  resulted  in  significant  land 
use  changes,  a  considerable  amount  of  losses  to  terrestrial  wildlife 
habitat  has  already  occurred.  Compensation  requirements  for  such  losses 
would  result  in  the  purchase  of  40,706  acres  of  BLHW  and  25,332  acres 
of  SW  habitat  to  be  managed  to  a  HUV  of  90.0. 

Future  With  the  Project 


All  four  alternatives  were  evaluated  for  impact  to  terrestrial  habitat 
on  the  basis  of  habitat  value  and  the  area  impacted.  Once  the  value  for 
each  habitat  type  was  determined,  this  value  was  multiplied  by  the  acres 
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of  habitat  to  be  gained  or  lost  at  specific  target  years  over  the  life 
of  the  project  (100  years) .  These  values  were  subsequently  annualized. 

The  terrestrial  habitat  inundated  by  each  reservoir  alternative  will  be 
totally  destroyed,  while  other  lands  will  be  changed  from  one  habitat 
type  to  another.  As  an  example  of  this  latter  point,  those  BLHW  which 
receive  flood  protection  as  a  result  of  the  project,  will  probably  be 
cleared  for  intensive  agricultural  use.  Additionally,  OL  and  SW  habitats 
acquired  as  part  of  the  project  will  probably  revert  to  forest  lands 
within  the  life  of  the  project. 

In  order  to  address  these  changes  in  habitat  over  the  life  of  the  pro¬ 
ject,  the  curves  in  Figures  1,  2,  and  3  were  drawn  to  reflect  the  time 
required  (with  management)  for  each  evaluation  criterion  to  reach  its 
optimum  habitat  unit  value.  The  area  under  each  curve  became  the  basis 
upon  which  habitat  impacts  and  mitigation  requirements  were  quantified 
over  time.  The  data  used  in  developing  the  curves  were  obtained  through 
a  literature  review.  These  data  have  been  placed  on  file  in  the  Fort 
Worth  Field  Office. 

In  developing  a  mitigation  plan  or  identifying  compensation  needs,  the 
ability  to  manipulate  or  manage  habitat  is  invaluable.  Examples  of  such 
manipulation  include  the  development  of  optimum  food,  water,  and  cover 
sources  (see  Figures  4-6) .  Allowing  natural  plant  succession  to  proceed 
on  certain  habitat  types  (permitting  existing  plant  communities  to 
progress  to  some  higher  plant  community)  and  imposing  management  tech¬ 
niques  on  others  (intentionally  reverting  a  higher  plant  community)  have 
long  been  recognized  as  beneficial  habitat  management  tools.  Additionally, 
the  rate  of  succession  can  be  altered  by  introducing  such  practices  as 
planting  seeds,  setting  trees,  and/or  discing  to  encourage  forb  growth. 

As  mentioned  earlier,  the  results  of  such  management  are  quantified 
through  the  use  of  the  optimum  habitat  curves. 

Table  12  displays  the  acre  equivalents  of  the  three  analyzed  habitats 
when  one  type  is  converted  into  another  and  subjected  to  management. 

Table  12 

Acre  Equivalents  for  Bottomland  Hardwood  and  Semiwooded  Habitats 

_ Re 1 a t i ve  to  1 , 00 0  Acres  of  Open  Land  Habitat _ 


Habitat  Unit  Value 


Habitat  Type 

80 

90 

100 

BbHW 

600 

675 

7  50 

SW 

680 

765 

850 
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Figure  1.  Change  in  Habitat  Unit  Values  with  Management 
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Figure  2.  Change  in  Habitat  Unit  Values  with  Management  Over  the  Life  of  the  Project  for  Semwooded  Habitat. 


Figure  3.  Change  in  Habitat  Unit  Values  with  Management  Over  the  Life  of  the  Project  for  Openland  Habitat. 
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Total,  Habitat  11,900  3,300  9,100  3,200  1,500  8,200  -  -  -  59,500^'  9,600  16,200 
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The  number  of  acres  of  each  habitat  type,  potentially  affected  by  the 
four  project  alternatives,  is  shown  in  Table  13.  Compensation  require¬ 
ments,  corresponding  to  the  listings  in  Table  8,  are  found  in  Table  14. 

Habitats  of  equal  quality  to  that  being  destroyed  were  identified  during 
the  mitigation  analysis.  Based  on  the  assumption  that  these  lands  could 
be  managed  to  a  habitat  unit  value  of  90.0,  the  size  and  location  of  two 
mitigation  areas  (one  proposed  by  the  FWS,  the  other  by  the  CE)  were 
designated  for  the  plan  recommended  in  the  Draft  SES  (See  Plates  2-A 
through  2-D) .  The  pertinent  acreage  and  percent  compensation  data  are 
presented  in  Table  15  for  both  plans.  This  area  includes  land  adjoining 
the  upper  end  of  Wright  Patman  Lake  and  extends  upstream  into  the  White 
Oak  Creek  drainage  to  a  point  south  of  Talco,  Texas. 

An  alternative  compensation  plan  replaced  the  portion  along  White  Oak 
Creek  with  lands  bordering  the  Sulphur  River  mainstem  upstream  to  an 
area  south  of  Boxelder,  Texas;  however,  the  habitat  was  considered  to  be 
less  desirable.  Acreage  measurements  for  this  latter  tract,  including 
the  Wright  Patman  area,  reflected  19,100  acres  of  BLHW,  6,800  acres  of 
SW,  and  6,200  acres  of  OL,  a  total  of  32,100  acres.  Since  the  impacts 
associated  with  the  plan  recommended  in  the  FES  would  be  more  extensive, 
the  amount  of  land  required  for  mitigation  would  also  be  greater. 
Therefore,  in  conjunction  with  the  Wright  Patman  lands,  both  of  the 
previously  mentioned  tracts  would  be  required.  The  totals  by  habitat 
type  would  be  41,800  acres  of  BLHW,  13,100  acres  of  SW,  and  10,600  acres 
of  OL,  a  total  of  65,500  acres. 

Table  15 

Acres  Required  — ^  for  Compensation,  FWS  Recommended  Acres, 

CE  Recommended  Acres  and  Percent  Compensation  by  Habitat  Type 
and  Total,  Currently  Recommended  Plan,  Cooper  Lake  and  Channels 

Project,  Texas 


FWS 

CE 

Habitat  Type 

Required 

acres 

Recommended 

acres 

% 

Recommended 

acres 

% 

BLHW 

SW 

OL 

21,424 

8,424 

0 

22,700 

6,300 

4,400 

106  , 

1 00^ 
—2/ 

21,051 

5 , 200- 

ol/ 

93 

82 

Total 

29,773 

33,400 

112 

26,251 

88 

1/  At  an  assumed  90.0  HUV  annualized  over  project  life. 
2/  OL  would  convert  to  SW  over  project  life. 

3/  OL  and  SW  combined. 


For  the  Cooper  Lake  Without  Flood  Control  alternative,  compensation  re¬ 
quirements  for  BLHW  and  SW  habitat  are  slightly  less  than  the  require- 
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ments  for  the  plan  recommended  in  the  Draft  SES.  The  Cooper  Lake  With¬ 
out  Flood  Control  plan  does,  however,  have  a  net  adverse  impact  on  OL 
habitat,  whereas  the  Draft  SES  proposed  plan  did  not.  Either  of  the 
previously  described  compensation  areas  should  adequately  offset  terres¬ 
trial  habitat  losses  due  to  implementation  of  this  plan. 

The  Non-structural  Plan  which  was  presented  in  the  Draft  SES  only  impacts 
SW  habitat,  primarily  due  to  the  succession  of  SW  to  BLHW.  Since  the 
BLHW  are  of  a  higher  quality  and  are  more  productive  than  the  SW  habitat, 
the  FWS  would  agree  to  this  alteration. 

HUMAN  USE  AND  MONETARY  ANALYSIS 

The  Cooper  Lake  and  Channels  study  area  was  limited  to  the  nine  county 
area  which  comprise  Region  13  of  the  1975  Texas  Outdoor  Recreation  Plan 
(TORP)  compiled  by  TPWD.  The  study  area  included  Bowie,  Cass,  Delta, 
Franklin,  Lamar,  Hopkins,  Morris,  Red  River,  and  Titus  counties  of 
Texas.  Origins  of  recreational  demand  and  trends  in  rates  of  sport 
hunting  and  fishing  recreation  were  obtained  from  the  1975  TORP  and  from 
the  draft  1980  TORP.  Projected  populations  for  the  counties  which 
contribute  to  the  recreational  demand  in  the  economic  study  area  were 
obtained  from  the  Corps  of  Engineers. 

Aquatic 


The  evaluation  of  existing  and  future  sport  and  commercial  fishing 
resources  were  limited  to  large  reservoirs  and  free-flowing  streams  and 
rivers.  Demands  for  sport  fishing  opportunities,  however,  were  estimated 
for  several  water  types  as  indicated  in  Table  16. 

Table  16.  Estimated  Sport  Fishing  Demand  by  Water  Type 
For  Cooper  Lake  and  Channels  Nine  County  Planning  Area 
(In  Thousands  of  User-Days) 

Planning  Year 


IMPOUNDMENTS 

1990 

2000 

2010 

2020 

2030 

2040 

2089 

Less  than  10  acres 

369 

445 

499 

556 

620 

687 

687 

Greater  than  10, 
less  than  250  acres 

834 

1008 

1131 

1261 

1405 

1558 

1558 

Greater  than  250 

acres 

549 

661 

742 

826 

921 

1021 

1021 

FREE-FLOWING  STREAMS 

312 

375 

421 

469 

523 

580 

580 
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An  estimate  of  the  number  of  miles  of  fishable  streams  within  the  eco¬ 
nomic  study  area  was  obtained  by  measuring  the  streams  identified  in  the 
"Stream  Evaluation  Map  of  Texas",  1978.  Stream  segments  which  formed 
county  or  State  boundaries  were  equally  divided  between  adjacent  counties 
or  States  to  prevent  over  estimation  of  stream  lishing  opportunities . 
Miles  of  fishable  streams  are  shown  in  Table  17. 

Table  17.  Miles  of  Fishable  Streams,  Cooper  Lake  and  Channels 

Nine  County  Study  Area 


County 

Miles  of  Fishable 

Bowie 

209.8 

1/ 

Cass 

109.0 

Delta 

85.9 

Franklin 

37.9 

Hopkins 

76.7 

Lamar 

166.6 

V 

Morris 

29.2 

1/ 

Red  River 

179.4 

Titus 

67.8 

TOTAL 

962.3 

1 /  Includes  S  of  the  mileage  of  the  Red  River  which  closely  approximates  the 
Texas-Oklahoma  Boundary 

Various  streams  within  the  Northeast  Texas  area  have  been  estimated  to 
be  able  to  provide  from  10  to  20  user-days  of  sport  fishing  per  acre  per 
year.  Most  of  these  streams  average  less  than  15  feet  in  width.  The 
major  rivers  such  as  the  Sulphur  and  Red  River  are  considerably  larger; 
however,  tor  purposes  of  illustrating  the  need  for  stream  fishing  oppor¬ 
tunities  within  the  study  area,  stream  sport  fishing  potential  was  over 
estimated  based  on  a  normal  stream  width  of  40  feet  and  20  user-days  per 
acre.  This  indicates  that  only  93,300  user-days  are  available  within 
the  study  area  compared  to  immediate  needs  of  over  300,000  user-days  and 
projected  needs  to  approach  600,000  user-days  during  the  period  of 
analysis . 

The  existing  lake  sport  fishing  opportunities  were  estimated  to  be 
404,650  man-days  based  upon  a  reported  40,465  surface  acres  of  lakes 
existing  within  the  economic  study  area  (TORP  1980)  and  an  estimated 
average  potential  of  10  man-days  of  sport  fishing  per  surface  acre  per 
year  for  lakes  in  the  Sulphur  River  drainage  (National  Reservoir  Re¬ 
search  Program,  USFWS) . 

Future  conditions  without  the  influence  of  a  federal  project  have  been 
assumed  to  remain  unchanged.  Therefore,  the  potential  supplies  illus¬ 
trated  in  the  tables  for  existing  fisheries  resources  constitute  the 
future  without  project  condition. 
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The  assumption  was  made,  based  on  the  demands  analysis  for  the  entire 
study  area,  that  demands  within  the  Sulphur  River  Basin  were  equal  to  or 
greater  than  existing  supplies.  Consequently,  all  losses  to  stream 
fisheries,  both  sport  and  commercial,  were  charged  to  the  project. 

Cains  attributed  to  implementation  of  the  reservoir  alternatives  take 
into  consideration  the  projected  needs  for  reservoir  sport  fishing 
within  the  entire  study  area.  All  gains  dnd  losses  indicated  in  Table 
18  reflect  an  interest  rate  of  3^%  over  tie  100  year  period  of  analysis. 


Table  18.  Potential  Gains 

and  Losses 

of  User-Days 

of  Sport  Fishing 

and 

Returns  to  Commercial 

Fishermen, 

,  Cooper  Lake 

and  Channels 

STREAM 

RESERVOIR^/ 

SportA' 

Comml . — 

Sport 

Comml 

Existing  and  Future  Without 

17,297 

6,486 

0 

0 

With  Reservoir  and  Corps' 
Release  Plan  (5  cfs  only) 

15,043 

5,641 

192,202 

9,708 

Gains/losses 

-  2,254 

-  84  5 

+192,202 

+9,708 

With  Reservoir  and  FWS 
Release  Fish 

16,141 

6,053 

192,202 

9,708 

Gains/ losses 

-  1,156 

-  433 

+192,202 

+9,708 

1/  Reservoir  based  on  water  supply  pool  and  is  applicable  to  multipurpose 
and  water  supply  only  alternatives.  Effects  of  adding  levees  or  new 
channels  were  not  evaluated  in  the  aquatic  analysis  and  therefore  cannot 
be  evaluated  in  the  economic  analysis. 

2  In  user-days. 

3/  In  dollars  based  on  1974  value  of  $0.15/lb.  average  for  commercial 
food  and  non-food  fish. 


Terrcstri  il 

The  estimated  sport  hunting  demand  by  target  year  is  depicted  in  Table  19. 
liver  the  life  of  the  preset,  tne  greatest  derr.  -id  in  user-days  is  for  squirrel 
White-tailed  deer,  dove,  rabbit  and  quail  are  also  projected  to  remain 
in  hi',h  demand  by  the  sport  hunter. 
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Table  19.  Estimated  Sport  Hunting  Demand  by  Species  for  Cooper  Lake  and 
Channels  Nine  County  Planning  Area  (In  Thousands  of  User-days) 


Species 

1990 

Planning 

2000 

Year 

2010 

2020 

2030 

2040 

2089 

White-tailed 

deer  102 

128 

150 

175 

197 

215 

215 

Turkey 

4 

5 

6 

7 

8 

9 

9 

Squirrel 

118 

147 

173 

202 

227 

247 

247 

Rabbit 

54 

68 

79 

93 

104 

114 

114 

Dove 

68 

85 

99 

116 

131 

142 

142 

Quail 

45 

57 

66 

77 

87 

95 

95 

Raccoon 

0.8 

1.0 

1.1 

1.4 

1.6 

1.7 

1.7 

Coyote 

12 

15 

18 

20 

23 

25 

25 

Fox 

8 

10 

12 

14 

15 

17 

17 

Geographical 

coordinates  for 

each 

county  in 

i  the  study 

area  were 

provided 

to  the  TPWD. 

From  this  data 

,  the 

TPWD  extracted  vegetation  type 

data 

from  the  Paris  and  Longview 

LANDSAT 

scenes 

which  have 

recently  been 

classified  for  the  development  of  Texas  vegetation  type  maps.  The 
vegetation  data  was  combined  and  adjusted  to  reflect  the  acreages  of 
bottomland  hardwoods,  semiwooded  area,  and  openland  within  each  county. 
This  data  is  presented  in  Table  20. 


Table  20.  Terrestrial  Habitat  Types  by  County,  Cooper  Lake  and 
Channels  Study  Area  (In  Thousands  of  Acres) 

Habitat  Type 


County 

Bottomland 

Hardwoods 

Semiwooded 

Openland 

Bowie 

85 

229 

234 

Cass 

115 

348 

124 

Delta 

24 

11 

126 

Franklin 

46 

41 

85 

Hopkins 

104 

55 

305 

Lamar 

83 

81 

351 

Morris 

27 

62 

72 

Red  River 

135 

207 

288 

Titus 

38 

76 

148 

Potential  user-day  supplies  for  sport  hunting  were  calculated  using  nine 
evaluation  elements  composed  of  twelve  species.  These  estimates  are 
based  on  wildlife  inventory,  harvest  rates,  and  hunter  success  data  pro¬ 
vided  by  a  TPWD  wildlife  biologist  familiar  with  the  study  area.  Sport 
hunting  supply  by  evaluation  element  is  shown  in  Table  21. 
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Table  21.  Estimated  Sport  Hunting  Supply  in  the  Nine  County 
Cooper  Lake  and  Channels  Study  Area  (In  Thousands  of  User-Days) 


Evaluation  Element 

Supply 

White-tailed  deer 

100 

Turkey 

trace 

Squirreli/ 

413 

Rabbit^/ 

193 

Dove 

17 

Quail 

61 

Raccoon 

53 

Coyote 

59 

Fox^/ 

26 

1/  Fox  and  gray 
2/  Cottontail  and  swamp 
3/  Red  and  gray 


While  it  is  recognized  that  changes  in  land  use,  and  therefore  quality  of 
habitat,  will  occur  at  specific  locations,  the  overall  land  use  has  been 
assumed  to  remain  unchanged.  Therefore,  the  future  without  project 
conditions  for  the  terrestrial  analysis  has  been  determined  to  be  the 
same  as  under  existing  conditions. 

The  impacts  displayed  in  Table  22  are  indicative  of  the  potential  loss 
or  gains  in  man-days  for  sport  hunting  without  regard  to  the  projected 
demands  of  the  nine  county  study  area.  Comparison  of  demand  and  supply 
indicate  that  needs  will  exist  for  white-tailed  deer,  quail  and  turkey 
within  a  short  period  of  time.  Demand  for  other  species  evaluated  is 
not  projected  to  approach  the  projected  supplies  of  these  species  during 
the  life  of  the  project.  However,  existing  data  allowed  prediction  of 
anticipated  demand  only  to  the  county  level.  Although  the  level  of 
demand  was  unquantif iable  for  the  specific  areas  influenced  by  the  project 
alternatives ,  we  believe  that  within  the  study  area  a  majority  of  actual 
hunting  demand  occurs  within  bottomland  hardwoods  and  those  mixed  and 
semiwooded  areas  adjacent  to  the  bottomland  hardwoods.  Using  a  worst 
case  assumption,  demand  could  be  considered  equal  to  the  supplies  within 
the  project  area  and  all  potential  gains  or  losses  would  be  considered 
as  net  project  gains  or  losses. 

The  FWS  proposed  compensation  area  consists  of  22,700  acres  of  bottom¬ 
land  hardwoods,  6,300  acres  of  semiwooded  and  ■1,400  acres  of  open  land 
habitats.  Sport  and  commercial  hunting  values  indicated  in  Table  23 
reflect  the  results  of  management  of  all  habitats  to  the  HtlV  level  of  90 
as  indicated  within  the  terrestrial  section  of  this  report .  The  analysis 
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indicates  that  a  well  balanced  sport  and  commercial  harvest  program  could 
be  maintained  on  the  proposed  compensation  area. 

Table  22.  Potential  Gains  and  Losses  of  User-Days  of  Sport  Hunting 
and  Returns  to  Fur  Trappers  as  a  result  of  Implementation  of 
Evaluated  Project  Alternatives  )J 

Sport  Hunting  (In  User-Days) 

Currently 


FES 

Cooper  Lake  - 

Recommended 

Non- 

Alternative 

Plan 

No  Flood  Control 

Plan 

Structural 

Species : 

White-tailed  deer 

-2010 

-865 

-1265 

+  1442 

Raccoon 

-  846 

-337 

-502 

+  1551 

Rabbit 

-1846 

-1040 

-1296 

+  760 

Quail 

-  108 

-  181 

-  166 

-  190 

Scjuirrel 

-8987 

2  / 

NS— 

-3525 

-5415 

-7948 

Dove 

NS 

NS 

-  85 

Turkey-' 

NS 

NS 

NS 

NS 

Coyote 

-  199 

-  270 

-  237 

+  303 

Fox 

+  14 

+  4  3 

+  40 

+  27 

Commercial 

Trapping 

(In  Dollars,  1974 

Values) 

4/ 

Species:  — 

Raccoon 

-1027 

-  448 

-  637 

+  1072 

Mi  nk 

-  98 

-  52 

-  75 

+  52 

Opossum 

-  686 

-  321 

-  426 

+  554 

Coyote 

-  195 

-  182 

-  208 

+  208 

Bobcat 

-  120 

-  40 

-  60 

+  40 

Nutria 

-  327 

-  129 

-  160 

+  366 

Fox 

-  140 

-  98 

-  112 

-  294 

Beaver 

-  33 

-  14 

-  19 

+  359 

1/  Averaqe  Annual  gains  (+)  or  losses  (-)  discounted  at  3 % 

2/  NS  indicates  no  significant  impact 

3/  Impacts  to  turkey  is  minimal  due  to  extremely  low  populations,  however, 
sufficient  demand  exists  to  consider  management  for  this  species 
witnin  the  compensation  area 

4/  Values  reflect  average  dollar  return  per  pelt  as  indicated:  Raccoon, 
0.50;  Mink,  7.50;  Opossum,  1.25;  Coyote,  13.00;  Bobcat,  20.00; 

Nutria  1.00;  Fox,  14.00;  and  Beaver,  4.73. 
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Table  23.  Annualized  Sport  Hunting  and  Returns  to  Conunerci^ 
Trappers  expected  from  the  FWS  Proposed  Compensation  Area— 


Species 


Sport 

Hunting—^ 


White-tailed  deer  1849 

Raccoon  351 

Rabbit  2404 

Quail  746 

Squirrel  4192 

Dove  139 

Coyote  189 

Fox  116 

Mink 

Opossum 

Bobcat 

Nutria 

Beaver 


280 


234 

224 

128 

1438 

140 

126 

274 


1/  Discounted  at  3*a% 

2/  In  User-Days 

3/  In  Dollars,  1974  Values 


DISCUSSION 

Aquatic 

Due  to  extensive  water  development  and  stream  alteration  occurring  on  a 
national  scale,  riverine  systems  are  a  vanishing  resource  and  every 
attempt  should  be  made  to  mitigate  additional  losses.  Channelization 
and  reservoir  construction  have  already  altered  or  destroyed  59%  of  the 
Sulphur  River  Basin's  main  streams.  The  construction  of  Cooper  will 
raise  this  figure  to  a  conservative  estimate  of  72%.  Short  of  providing 
more  structure  or  modifying  the  channel,  streamflow  management  is  the 
only  feasible  method  of  compensating  for  stream  losses  (due  to  inundation 
by  a  reservoir).  Concern  is  evidenced  in  the  President’s  Environmental 
Quality  and  Water  Resources  Management  Memorandum  dated  July  12,  1978. 

"...Federal  agencies  shall  establish  and  provide  for  the  streamflow 
necessary  to  maintain  instream  needs  below  proposed  dams..." 

The  FWS  submitted  instream  flow  requests,  in  an  effort  to  mitigate  for 
stream  losses  resulting  from  project  impacts  on  two  separate  occasions, 

July  13,  1966  and  September  3,  1976.  These  requests  preceded  complete 
obligation  of  the  reservoir's  dependable  yield,  and  yet  no  apparent 
effort  was  made  to  incorporate  the  FWS'  recommendations.  The  5  cfs 
pro[>osal  presented  in  a  letter  dated  October  6,  1966,  from  the  CE  to  the 
FWS  was  not  biologically  justified,  and,  to  date,  is  considered  inadequate. 
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This  lack  ot  consideration  is  still  predominant  in  the  Draft  SES . 
Compensation  for  riverine  losses  has  become  a  major  difference  in 
opinion  between  the  FWS  and  the  CE. 

The  FWS  recognizes  that  the  Sulphur  River  Basin  does  not  contain  a  high 
quality  fishery,  but  much  of  the  system's  demise  came  from  past  actions, 
performed  in  part  by  the  CE.  Although  mitigation  for  past  actions  is 
not  warranted  in  this  situation,  the  FWS  contends  that  these  past  actions 
should  neither  provide  a  foundation  upon  which  further  degradation  is 
justified,  nor  assert  that  mitigation  of  additional  losses  is  unjustified. 

Subsequent  to  the  August  19,  1980  Planning  Aid  letter,  the  CE  proposed  a 
"tailing  off"  of  5%  of  the  project's  floodpool  in  addition  to  the  5  cfs 
minimum  for  the  purpose  of  providing  downstream  releases  (5+5  plan) .  In 
other  words,  any  water  within  the  lower  5%  of  the  floodpool  would  be 
retained  and  released  gradually  at  a  specified  rate.  The  CE  data  indicate, 
for  the  early  project  years,  that  the  frequency  of  a  50  cfs  flow  would 
exceed  the  existing  frequency  by  as  much  as  25%  in  May  (a  time  of  normal 
surplus)  to  as  little  as  3%  in  August  (a  time  of  normal  shortage)  . 

However,  in  the  later  project  years  the  50  cfs  frequency  is  reduced 
below  existing  rates  by  13%  in  May  and  9%  in  August.  Since  the  supply 
contracts  are  based  on  reservoir  elevation,  and  since  no  accounting 
system  apparently  applies  to  the  floodpool,  then  the  water  retained  in 
the  floodpool  is  indirectly  used  by  all  contractors  (withdrawal  from  the 
conservation  pool  lowers  the  water  level  in  the  floodpool) .  Water 
retained  in  the  floodpool  increases  the  reservoir's  dependable  yield  and 
serves  as  a  buffer  against  evaporation  losses  within  the  conservation 
pool . 

Although  the  plan  provides  a  limited  amount  of  mitigation  on  an  interim 
basis,  it  does  not  constitute  a  mitigation  plan  over  the  life  of  the 
project.  The  5+5  plan  is  a  better  proposal  than  the  5  cfs  alone,  but  it 
is  still  unacceptable  by  itself.  As  indicated  in  a  letter  dated  October 
10,  1980  from  the  FWS  to  the  Corps,  the  possibility  still  exists  of 
obtaining  unused  project  water  (e.g.  storage,  sediment  pool  storage, 
conversion  of  floodpool  storage,  stage  filling,  etc.)  in  conjunction 
with  the  5+5  plan  to  achieve  an  acceptable  mitigation  plan.  To  date, 
the  CE  has  not  shown  that  all  water  is  unavailable  for  downstream  re¬ 
leases.  Until  such  a  showing  is  made,  the  FWS  can  not  accept  the  CE 
plan.  Any  proposal  which  provides  less  habitat  in  the  downstream  area, 
than  currently  exists,  can  not  be  viewed  as  a  compensatory  action  de¬ 
signed  to  offset  upstream  losses.  The  CE  plan,  therefore,  does  not 
appear  to  satisfy  the  President's  memorandum,  nor  the  court's  directive 
to  correct  deficiencies  in  providing  adequate  mitigation  measures  for 
losses  of  fish  and  wildlife  habitat. 

Stage  filling  is  yet  another  unresolved  issue.  The  CE  has  studied  the 
feasibility  of  stage  filling  and  has  expressed  a  number  of  reasons  for 
opposing  such  an  action.  These  reasons  are  summarized  in  the  following 
list : 
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(1)  Water  supply  studies  indicate  that  more  than  half  of  the 
storage  will  be  required  within  20  years. 

(2)  Recreational  facilities  would  be  lost  when  the  second  stage 
is  reached. 

(3)  The  smaller  initial  pool  would  reduce  the  lake  fishery  and 
reduce  economic  benefits. 

(4)  Lake  fluctuations,  which  would  result  from  the  regulated 
release  of  water  above  the  initial  stage,  would  have  adverse 
impacts  on  the  reservoir. 

In  addressing  the  first  point,  the  FWS  believes  that  twenty  years  is 
sufficient  time  between  stages  to  be  beneficial  to  the  lake  fishery  and 
provide  water  on  an  interim  basis  for  downstream  releases.  The  CE  has 
already  proposed  a  solution  to  point  number  two  by  designing  the  faci¬ 
lities  to  include  the  relocation  of  the  boat  ramps  only.  As  far  as 
point  number  three  is  concerned,  stage  filling  provides  more  overall 
fishery  benefits  on  an  average  annual  basis  than  an  immediate  fill. 

Finally  lake  fluctuation,  attributed  to  the  downstream  fishery  releases 
is  considered  to  be  insignificant,  as  compared  to  normal  reservoir 
operation.  Furthermore,  the  ability  to  fluctuate  lake  levels  is  a  major 
management  tool  in  a  reservoir  fishery. 

In  closing  the  aquatic  section,  one  final  point  should  be  addressed. 

Since  fish  and  wildlife  resources  in  the  project  area  are  held  in  public 
trust  for  the  people  and  by  the  people  of  the  State  of  Texas,  we  believe 
that  the  Federal  government  should  be  cognizant  of  State's  rights  and 
provide  equal  consideration  for  those  resources.  In  a  1976  memorandum 
written  by  the  Attorney  General's  Office  for  the  State  of  Texas,  appro- 
priative  rights  were  aligned  primarily  with  the  storm  and  flood  flows  of 
a  river.  The  memorandum  stated  that  waters  needed  for  resources  held  in 
public  trust,  should  be  obtained  from  the  normal  (base)  flow  of  the 
river,  i.e.,  such  water  should  be  passed  through  any  impounding  structure. 
For  the  project  to  be  in  compliance  with  such  an  interpretation,  the  FWS 
advances  the  base  flow  issue  for  scrutiny  by  all  agencies  involved  in 
the  operation  of  Cooper  Lake. 

Terrestrial 

The  Wright  Patman-White  Oak  Creek  terrestrial  habitat  area  which  was 
recommended  to  the  CE  by  the  FWS  during  the  planning  process  will  compensate 
for  terrestrial  habitat  impact  resulting  from  the  Currently  Recommended 
Plan.  The  CE  has  proposed  a  mitigation  area,  though  smaller  in  size, 
that  is  located  in  the  same  general  location.  The  FWS  area  contains 
sufficient  BLHW  in  a  contiguous  block  to  compensate  for  loss  of  this 
habitat  type.  Furthermore,  land  costs  are  considerably  lower  in  this 
area  than  in  the  upper  basin  and  many  of  these  lands  are  already  part  of 
a  flowage  easement  for  Wright  Patman  Lake.  These  areas  could  possibly 
be  adjoined  to  CE  owned  lands  at  Wright  Patman  to  form  a  wildlife  manage¬ 
ment  area. 
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Development  of  the  aforementioned  food,  cover,  and  water  sources  (Fi¬ 
gures  4-6)  as  part  of  a  habitat  management  plan,  is  expensive;  however, 
certain  costs  are  recoverable  through  sharecropping  arrangements. 

Initial  development  is  generally  more  cost  effective  than  continuing  to 
manage  the  same  habitat  from  a  90.0  to  100.0  HUV.  A  point  of  dimini¬ 
shing  returns  is  reached  prior  to  the  establishment  of  optimum  condi¬ 
tions.  Table  24  outlines  the  costs  associated  with  habitat  improvement. 
The  increases  from  the  existing  HUV  to  80.0  are  generally  attributed  to 
successional  changes.  As  an  example,  if  existing  waterholes  were  pro¬ 
tected  from  grazing,  a  more  productive  aquatic  plant  community  would 
develop.  To  increase  the  HUV  above  80.0  for  BLHW,  either  water  hole 
development  or  selective  clearing  and  thinning,  is  required. 

Improvement  to  habitat  under  public  ownership  would  result  from  better 
vegetation  management  by  reducing  livestock  grazing.  Certain  areas  will 
be  fenced  to  exclude  unwanted  grazing.  Excessive  livestock  grazing  in 
BLHW  reduces  or  eliminates  ground  cover.  Included  in  this  ground  cover 
are  seedlings  of  mast  producing  trees.  Less  desirable  wildlife  plants 
such  as  elm  are  not  palatable  to  livestock  and  consequently  develop  into 
mature  trees.  This  is  the  primary  reason  for  the  presence  of  mature 
cedar  elm-hackberry  stands  often  found  where  oaks  and  other  mast  pro¬ 
ducing  trees  once  thrived.  The  forests  were  cut,  grazing  initiated,  and 
the  seedlings  of  mast  producers  were  eaten  while  seedlings  of  less 
desirable  wildlife  trees  were  not  utilized  and  developed  into  forest. 

SW  and  OL  habitat  types  in  the  project  area  have  also  been  subjected  to 
overgrazing  by  livestock.  It  is  assumed  that  lands  associated  with  the 
project  which  are  acquired  in  public  ownership  would  be  managed  for 
multiple  objective  purposes.  Such  management  would  include  grazing 
regimes  tuned  to  multiple  objective  purposes  such  as  wildlife  management 
timber  harvest,  and  recreation. 

All  CE  lands  not  required  for  project  operation  or  immediate  recreation 
development  will  be  designated  wildlife  management  lands.  Some  of  these 
lands  may  be  so  designated  on  an  interim  basis  because  of  anticipated 
future  recreational  development.  Land  management  practices  on  these 
areas,  including  vegetative  plantings,  will  be  applied  during  construc¬ 
tion.  The  effects  of  such  practices  were  credited  to  the  project  during 
the  compensation  analysis. 


CONCLUSIONS 


Aquatic 


Due  to  the  scarcity  of  stream  habitat,  in  the  Sulphur  River  basin,  the 
FWS ' s  recommendation  can  only  provide  45%  compensation  for  project 
induced  losses.  This  recommendation  is  contingent  upon  the  identifi¬ 
cation  of  available  water.  The  data  analysis  also  presented  two  graduated 
contingency  plans  which  provide  29%  and  15%  compensation,  respectively. 
Implementation  of  the  Corps  5+5  plan  would  not  provide  compensation  for 
upstream  habitat  losses  or  maintain  downstream  habitat  over  the  life  of 
the  project.  The  FWS,  therefore,  believes  the  CE  aquatic  mitigation 
plan  is  inadequate. 
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Terrestrial 

The  FWS  accepts  the  terrestrial  mitigation  plan  proposed  by  the  CE  in 
the  DSES.  The  plan  will  compensate  for  88%  of  the  expected  habitat 
losses;  however,  if  the  losses  resulting  from  past  actions  were  in¬ 
cluded,  the  compensation  figure  would  drop  to  27%.  Adequate  mitigation 
plans  for  the  remaining  project  alternatives  have  been  recommended  by 
the  FWS. 

Intensive  management  of  mitigation  lands  to  a  HUV  level  of  90.0  is  the 
most  cost  effective  approach.  Management  of  existing  conditions  to  a 
level  less  than  90.0  would  require  more  land  (additional  costs)  in  order 
to  achieve  the  same  amount  of  compensation.  Management  of  the  lands  to 
a  level  greater  than  90.0  would  be  expensive  and  would  not  gain  a 
commensurate  level  of  habitat  units  for  dollars  spent. 

RECOMMENDATIONS 

Based  upon  the  information  provided  prior  to  January  26,  1981,  by  your 
agency,  the  Fish  and  Wildlife  Service  recommends  that: 

1.  The  Corps  of  Engineers  adopt  and  implement  the  following 

schedules  for  Cooper  Lake: 

a.  Upon  completion  of  the  impoundment  structure,  a  con¬ 
tinuous  release  of  5  cfs  be  implemented  until  a  normal 
operating  level  is  reached  or  until  Stage  1  is  reached. 

b.  Once  the  normal  operating  level  or  Stage  1  is  reached, 
a  continuous  release  schedule  of  (1)  45  cfs  for  months 
September  through  February,  (2)  50  cfs  for  the  months 
March  and  April,  and  (3)  30  cfs  for  the  months  of  May 
through  August  be  implemented. 

c.  During  a  mild  drought  period  (ex.  one-in-four  year  low 
flow),  the  above  recommendation  (lb)  be  reduced  by  10 
cfs . 

d.  During  a  more  significant  drought  period  (ex.  one-in¬ 
seven  year  low  flow)  the  recommendation  be  reduced  to 

(1)  25  cfs  for  the  months  of  September  through  January, 

(2)  35  cfs  for  the  months  February  and  March,  (3)  25  cfs 

for  April,  (4)  20  cfs  for  May,  (5)  14  cfs  for  June  and 

(6)  10  cfs  for  the  months  July  and  August. 

e.  During  a  severe  drought  period  (ex.  one-in-ten  year  low 
flow)  the  recommendation  be  reduced  to  a  continuous 
release  of  5  cfs  for  all  months. 
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2 .  Cooper  Lake  be  impounded  in  two  phases  to  complement  the  water 
supply/demand  analysis. 

3.  The  Corps  of  Engineers  proceed  with  the  terrestrial  habitat 
mitigation  plan  as  presented  in  the  Draft  Supplemental 
Environmental  Statement. 

4.  The  terrestrial  mitigation  plan  be  implemented  concurrent 
with  project  construction. 

5.  When  the  terrestrial  mitigation  area  has  been  acquired  in 
fee  simple  title,  its  boundary  line  fenced  and  the  initial 
plantings  of  selected  flora  completed  by  the  Corps  of  En¬ 
gineers,  the  area  be  transferred  to  the  Texas  Parks  and 
Wildlife  Department  for  administration  under  terms  of  a 
General  Plan  in  accordance  with  the  provisions  of  and 
under  the  authority  of  the  Fish  and  Wildlife  Coordination 
Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.). 

6.  The  Fish  and  Wildlife  Service  be  provided  an  opportunity  to 
participate  in  the  preparation  of  the  Master  Plan  for  Cooper 
Lake  project. 

The  Service  appreciates  the  opportunity  to  participate  in  project  planning 
Joint  team  efforts  by  our  agencies  have  materially  assisted  in  meeting 
the  short  deadlines  for  this  complicated  project. 
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P  O  BOX  17300 
FORT  WORTH.  TEXAS  76102 

REPLY  TO 
ATTENTION  Of  I 

SWFED-PR 

2  9  SEP  1385 


Mr.  Jerome  L.  Johnson 
US  Fish  and  Wildlife  Service 
9A33  Fritz  Lanham  Building 
819  Taylor  Street 
Fort  Worth,  Texas  76102 


Dear  ’tr.  Johnson: 

This  esponds  to  your  letter  dated  August  19,  1980,  providing  data  on  fish 
and  i  ldlife  impacts  and  recommendations  on  the  Cooper  Lake  and  Channels 
Projt  t  and  alternatives  under  consideration  in  the  supplemental  EIS.  I 
appn  :iate  the  efforts  of  you  and  your  staff  in  expediting  analysis  of  the 
fish  ind  wildlife  aspects  of  this  important  project. 

Incli  jure  1  is  a  response  with  brief  rationale  for  acceptance  or  rejection 
of  e<  :h  of  the  recommendations  provided  in  your  planning  aid  letters  of 
Decei  ier  4,  1979,  and  August  19,  1980.  A  more  detailed  response  and  analysis 
will  >e  included  in  the  draft  supplemental  EIS  for  your  review  and  considera¬ 
tion  >rior  to  your  completion  of  the  Coordination  Act  Report  on  this  project. 

By  s<  iarate  letter,  I  have  made  specific  comments  on  the  planning  aid  analysis 
prov.  ied  in  your  August  19,  1980,  planning  aid  letter  for  your  consideration 
in  preparing  the  Coordination  Act  Report, 

I  regret  that  I  cannot  accept  in  total  the  planning  aid  letter  recommendations. 
I  do  believe,  however,  that  the  recommendations  I  have  accepted,  and  those 
modified  in  part  by  ray  staff  to  optimize  the  overall  project  benefits,  will 
adequately  mitigate  net  adverse  fish  and  wildlife  losses  due  to  the  recommended 
Cooper  Lake  Project. 

If  I  can  be  of  assistance  to  you  in  completing  the  Coordination  Act  Report, 
please  feel  free  to  call  on  me. 


1  Incl 

As  stated  Colonel,  CE 

District  Engineer 
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Response  to  Planning  Aid  Kecommendations 

Planning  Aid  Letter  December  4,  1979  (Summari  zed  in  Planning  Aid  Letter  Dated 
19  August  1980  ) . 

Comment.  We  recommend  that  the  following  considerations  be  incorporated 
into  the  Cooper  Lake  and  Channel  Project  planning. 

Surface  water  supplies,  if  developed,  be  planned  to  obtain  maximum 
multiple  use. 

Multiple  maximum  use  includes  scheduled  releases  of  water  from  the  Cooper 
Lake  Project,  if  constructed,  and  the  existing  Wright  Patman  Lake  in  event 
storage  is  reallocated. 

Response.  Optimum  multiple  use  is,  and  will  continue  to  be,  a  factor  in 
the  development  of  Cooper  Lake.  Storage  reallocation  or  release  schedule 
changes  at  the  existing  Wright  Patman  Lake  is  beyond  the  scope  of  the  Cooper 
Lake  Project  study,  but  will  be  considered  in  future  feasibility  studies  for 
storage  conversion  at  Wright  Patman  Lake,  or  in  conjunction  with  ongoing  water 
quality  studies. 

Comment.  Storage  of  these  waters  for  flow  release  be  provided  by  fine 
tuning  of  reservoir  storage  at  the  above  named  projects. 

Response .  Multiple  use  of  storage  provided  in  Cooper  Lake  for  downstream 
purposes  is  not  possible.  Flood  storage  capacity  in  Cooper  Lake  is  designed 
to  provide  protection  to  downstream  agricultural  lands.  Holding  of  more  than 
a  minor  portion  of  this  storage  to  make  downstream  multiple-purpose  releases 
for  fish  and  wildlife  increases  the  risk  of  flooding  to  these  developed  lands. 
Multiple  use  of  water  supply  storage  in  the  two  reservoirs  is  also  not 
possible  since  the  water  supplies  are  used  by  different  entities  in  different 
locations  within  the  state.  The  Cooper  Lake  water  supply  is  used  upstream  of 
Cooper  Dam. 

Comment .  During  considerations  of  flow  releases  to  provide  for  multiple 
use  of  the  basin  surface  waters,  the  outlet  works  for  Wright  Patman  be  studied 
with  a  view  to  providing  for  outlets  at  more  than  one  level.  Such  outlets 
should  provide  water  of  sufficient  quality,  for  the  quantity  of  water 
released,  to  provide  enough  dissolved  oxygen  to  meet  water  quality  standards. 

Response.  An  investigation  of  water  quality  below  Wright  Patman  Dam  and 
effects  of  structural  modification  to  the  outlet  works  was  conducted  by  the 
Corps  (New  Orleans  District)  culminating  in  a  report  dated  16  July  1979.  The 
conclusion  reached  in  that  investigation,  utilizing  a  selective  withdrawal 
model  (SELECT),  was  that  provision  of  multiple-level  outlet  structures  would 
not  substantially  improve  the  quality  of  released  water,  but  would  serve  to 
deplete  available  dissolved  oxygen  in  the  reservoir.  Dissolved  oxygen  in 
released  water  met  all  applicable  criteria  during  the  years  1975-1977.  In 
1978,  a  low  runoff  year,  the  lower  Sulphur  River  Basin  did  experience  low 
dissolved  oxygen  concentrations,  in  both  the  reservoir  and  downstream  channel 
areas.  The  Corps  has  a  continuing  program  of  evaluating  water  quality  within 
and  downstream  of  operating  projects.  This  recommendation,  however,  is  not 
applicable  to  Cooper  Lake  and  Channels  Project. 
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Comment.  Selected  flood  plain  lands  and  adjoining  uplands  downstream 
from  the  proposed  Cooper  Lake  and  upstream  from  Wright  Patman  Lake  be 
considered  as  a  means  to  mitigate  any  terrestrial  habitat  losses. 

Response.  These  lands  were  considered  in  selecting,  evaluating,  and 
recommending  mitigation  plans  to  compensate  for  net  adverse  terrestrial 
losses.  The  Corps  recommended  mitigation  plan  includes  acquisition  and 
management  ot  lands  below  Cooper  Dam  and  upstream  of  Wright  Patman  as 
requested. 

Comment.  Natural  flood  storage  areas  also  be  designated  wildlife  areas 
in  any  lands  used  for  nonstructural  flood  control. 

Response .  There  cure  no  true  natural  flood  storage  areas  identified  in 
the  Sulphur  River  Basin.  The.  existing  flood  plain  does  function  to  spread  out 
and  slow  overbank  discharges.  The  nonstructural  plan  evaluated  in  the  SEIS 
designates  a  habitat  zone  within  the  3-year  frequency  flood  plain.  This  plan 
is  not  selected  for  implementation  in  the  SEIS. 

Comment.  Any  new  or  existing  levees  that  may  become  a  part  of  the  Cooper 
Lake  a  d  Channels  Project  be  acquired  in  public  ownership.  These  lands  should 
be  mar  ged  for  wildlife  production  and  nature  trails. 

}  -spouse.  The  only  lt.ee  proposed  to  be  constructed  with  the  Reservoir 
Only  j  an  now  recommended  is  a  Spur  4RSS  which  is  needed  in  conjunction  with 
the  oi  let  channel  for  Cooper  Lake.  This  spur  will  continue  to  provide 
protec  :ion  to  existing  developed  land.  Approximately  750  acres  of  land 
downs*  earn  of  the  dam  and  upstream  of  Highway  19/154  are  proposed  for 
purchr  -.e  as  part  of  the  Reservoir  Only  plan.  This  land  is  needed  for  multiple 
purpo?  ;s'of  flowage  regulation  at  the  3000  c.f.s.  discharge,  mitigation  of 
bottor  and  hardwood  terrestrial  losses,  and  public  use.  About  3  miles  of 
existi  g  levee  adjoin  this  tract,  and  a  nature  trail  system  is  proposed  by  the 
Corps  dong  this  levee  and  the  new  Spur  4RSS  between  the  dam  and  Highway 
19/154.  Existing  levees  in  the  Sulphur  River  flood  plain  cure  owned,  operated, 
and  maintained  by  non-Federal  local  interests  under  past  agreements,  or  are 
privately  owned  and  operated. 

Planning  Aid  Letter  Recommendations,  August  19,  1980 

USFWS  Recommendation.  Any  levees  which  are  part  of  the  project  be 
managed  for  wildlife  diversity. 

Corps  Response.  The  only  levee  proposed  to  be  constructed  with  the 
Reservoir  Only  plan  now  recommended  is  a  Spur  4RSS  which  is  needed  in 
conjunction  with  the  outlet  channel  for  Cooper  Lake.  This  spur  will  continue 
to  provide  protection  to  existing  developed  land.  Approximately  750  acres  of 
land  downstream  of  the  dam  and  upstream  of  Highway  19/154  are  proposed  for  the 
purchase  as  part  of  the  Reservoir  Only  plan.  This  land  is  needed  for  multiple 
purposes  of  flowage  regulation  at  the  3000  c.f.s.  discharge,  mitigation  of 
bottomland  hardwood  terrestrial  losses,  and  public  use.  About  3  miles  of 
existing  levee  adjoin  this  tract  and  a  nature  trail  system  is  proposed  by  the 
Corps  along  this  levee  and  the  new  Spur  4RSS  between  the  dam  and  Highway 
19/154.  Existing  levees  in  the  Sulphur  River  flood  plain  are  owned,  operated, 
and  maintained  by  non-Federal  local  interests  under  past  agreements,  or  are 
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privately  owned  and  operated.  All  levees,  however  must  be  maintained  in  a 
condition  which  primarily  will  fulfill  its  flood  control  purpose.  Within  the 
levees  adjacent  to  the  river,  and  interior  drainage  facilities  and  borrow 
areas  can  be  managed  for  their  wildlife  value. 

USFWS  Recommendation.  Any  levees  which  are  part  of  the  project  be 
designated  for  public  use  nature  trails. 

Corps  Response.  See  response  above.  Levee  Spur  4RSS  will  be  publically 
accessible  and  trail  access  will  be  provided. 

USFWS  Recommendation.  Any  lands  designated  for  nonstructural  flocd 
control  be  designated  as  wildlife  lands.  Such  land  should  be  acquired  in 
public  ownership. 

Corps  Response.  There  are  no  true  natural  flood  storage  areas  identified 
in  the  Sulphur  River  Basin.  The  existing  flood  plain  does  function  to  spread 
out  and  slow  overbank  discharges-  The  nonstructural  plan  evalated  in  the  SEIS 
designates  a  habitat  zone  within  the  3-year  frequency  flood  plain.  This  plan 
is  not  selected  for  implementation  in  the  SEIS.  There  are  no  lands  acquired 
for  nonstructural  flood  control  with  the  Reservoir  Only  plan. 

USFWS  Recommendation.  To  compensate  for  terrestrial  wildlife  losses 
resulting  from  implementation  of  the  Cooper  Lake  with  Flood  Control,  No  New 
Channels  or  Levees  (Reservoir  Only)  about  22,700  acres  of  bottomland 
hardwoods,  4,400  acres  of  open-land,  300  acres  of  semi-wooded  and  6,000  acres 
of  upland  woods,  as  shown  on  a  map  which  has  been  provided  to  your  planners, 
be  acquired  and  managed  to  a  habitat  unit  value  of  nine  at  an  estimated  OS.M 
cost  of  five  dollars  per  acre  (1980  costs) 

Corps  Response.  The  Corps  accepts  compensation  recommendations  for 
bottomland  hardwood  habitat  losses.  The  Corps  recommends  acquisition, 
development  and  management  of  about  25,000  acres  within  the  area  generally  as 
proposed  by  USFWS.  The  Corps  also  recommends  terrestrial  habitat  mitigation 
features  on  project  lands  at  Cooper  Lake,  and  lands  downstream  of  Cooper  Dam. 

USFWS  Recommendation.  That  compensation  lands  include  those  adjoining 
the  upper  end  of  Wright  Patman  Lake  and  extend  upstream  in  the  White  Oak  Creek 
drainage. 

Corps  Response.  The  Corps  recommended  mitigation  plan  includes  mostly 
these  lands- 

USFWS  Recommendation.  Study  the  feasibility  of  stage  filling.  If  the 
study  results  are  positive,  and  the  time  and  elevation  differences  between 
Stage  I  and  Stage  II  are  acceptable  for  propagation  of  fish  and  wildlife,  then 
we  recommend  stage  filling. 

Corps  Response.  The  Corps  does  not  accept  stage  filling  recommendations 
for  Cooper  Lake.  Corps  feasibility  analysis  of  stage  filling  potential  at 
Cooper  Lake  resulted  in  a  determination  that  short  term  benefits  of  stage 
filling  were  not  as  important  as  developing  the  full  potential  of  the  lake 
initally.  In  addition.  Corps  water  needs  studies  indicate  a  need  for  more 
than  half  the  yield,  even  with  conservation,  within  20  years  of  initial 
operation. 
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USFWS  Recommendation.  Include  in  the  operations  manual  the  following 
release  schedules  which  are  designed  to  mitigate  unavoidable  stream  losses 
attributable  to  the  creation  of  Cooper  Lake- 

a.  Upon  completion  of  the  impoundment  structure,  a  continuous  release  of 
5  cfs  should  be  implemented  until  normal  operating  level  is  reached 
or  if  stage  filling  is  shown  to  be  feasible,  then  until  Stage  I  is 
reached. 

b.  Once  the  normal  operating  level  or  Stage  I  is  reached,  a  continuous 
release  schedule  of  (1)  45  cfs  for  months  September  through  February. 
(2)  50  cfs  for  the  months  March  and  April,  and  (3)  30  cfs  for  the 
months  May  through  August  should  be  implemented 

c-  During  a  mild  drought  period  (ex.  one  in  four  year  low  flow),  the 
above  recommendation’  (7b)  should  be  reduced  by  10  cfs 

d-  During  a  more  severe  drought  period  (ex.  one  in  seven  year  low  flow), 
the  recommendation  should  be  reduced  to  (1)  25  cfs  for  the  months 
September  through  January  (2)  35  cfs  for  the  months  ^February  and 
March,  (3)  25  cfs  for  April,  (4)  20  cfs  for  May,  (5)  15  cfs  for  June, 
and  (6)  10  cfs  for  the  months  July  and  August. 

e.  During  an  even  more  severe  drought  period  (ex.  one  in  ten  year  low 
flow) ,  the  recommendation  should  be  reduced  to  a  continuous  release 
of  5  cfs  for  all  months. 

Corps  Response. 

a  ..Accepted.  This  recommendation  will  be  included  in  the  deliberate 
impoundment  plan. 

b  Rejected.  The  Corps  cannot  make  a  continuous  release  as  requested. 
The  Corps  will  include  in  the  Operation  Plain  a  procedure  for  holding 
5%  of  the  flood  pool,  and  making  releases  at  the  rate  requested  for 
each  month  when  this  storage  is  available.  A  5  cfs  continuous  low 
flow  release  will  be  made  when  lake  elevations  are  below  440  feet 
msl. 

c  ,  d.,  and  e.  These  releases  could  also  be  made,  as  requested,  part  of 
the  time  through  use  of  retained  flood  pool  storage.  However, 
droughts  cannot  be  predicted  and  the  contingency  plans  would  have  to 
be  based  on  lake  levels.  Since  the  Corps  plan  only  utilizes  captured 
flood  storage,  drought  contingency  plans  are  a  moot  point  since 
elevations  of  the  lake  direct  the  implementation  of  the  USFWS 
recommended  flow  when  possible- 

USFWS  Recommendation.  List  and  analyze  the  techniques  available  for 
predicting  droughts  and  relate  these  findings  to  the  implementation  of  the 
above  drought  contingency  plans. 
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Corps  Response.  There  are  no  techniques  for  predicting  long  term 
droughts.  The  maximum  rainfall  forecast  currently  used  by  the  National 
Weather  Service  is  about  3  r-onrhs ,  though  -  -  .in  currently  being  done  to 

extend  forecasts  to  1  year.  Drou -’:fc  yvjrs  in  *•''  rth  Central  Texas  and  east 
Texas  have  occurred  on  an  average  frequency  of  once  every  7  years,  and  two 
consecutive  drought  years  have  occurred  on  the  average  of  one  every  15-20 
years.  There  is,  however,  no  proven  way  to  predict  droughts,  or  to  determine 
if  a  current  drought  will  continue  into  the  future.  The  only  way  to  develop 
contingency  plans  for  downstream  releases  is  to  utilize  reservoir  levels. 
Since  water  supply  storage  is  not  available  for  making  downstream  releases, 
lake  elevations  in  the  flood  pool  are  the  only  means  available  for  developing 
contingency  plans  for  Cooper  Lake. 
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IN  REPLY  REFER  TO: 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Ecological  Services 
9A33  Fritz  Lanham  Bui  Idling 
819  Taylor  Street 
Fort  Worth,  Texas  76102 


August  19,  1980 


Colonel  Donald  J.  Palladino 

District  Engineer 

Corps  of  Engineers,  U.S.  Army 

P.O.  Box  17300 

Fort  Worth,  Texas  76102 

Dear  Colonel  Palladino: 

The  purpose  of  this  letter  is  to  provide  you  the  results  of  our  aquatic 
and  terrestrial  analysis  for  the  Cooper  Lake  and  Channels  Project.  There 
are  two  separate  attachments  which  contain  the  evaluations,  methodologies, 
results  and  recommendations  for  the  aquatic  and  terrestrial  analysis, 
respectively.  For  your  convenience,  we  have  included  the  recommendations 
from  both  the  aquatic  and  terrestrial  attachments  in  the  text  of  this 
letter.  This  is  part  of  our  continuing  efforts  to  provide  information 
as  timely  as  we  possibly  can  for  your  use  in  preparing  the  draft  supple¬ 
mental  environmental  impact  statement.  Please  be  aware  that  this  letter 
and  the  two  attachments  are  planning  aid  level  information  and  do  not 
represent  a  report  of  the  Fish  and  Wildlife  Service  under  the  terms  of 
Section  2b,  of  the  Fish  and  Wildlife  Coordination  Act. 

We  also  would  like  to  summarize  the  information  which  we  have  previously 
provided  to  your  staff.  During  our  mutual  planning  efforts,  we  have 
provided  information  through  eleven  formal  letters  and  numerous  meetings. 
In  addition,  we  have  been  to  the  project  area  on  several  occasions  with 
your  planners  and  biologists  from  the  Texas  Parks  and  Wildlife  Depart¬ 
ment.  You  will  recall  that  in  our  letter  of  December  4,  1980,  which  was 
soon  after  our  assumption  of  responsibilities  for  the  Fish  and  Wildlife 
Service  in  this  project  study,  we  provided  you  with  an  overview  of 
considerations  we  believed  (and  still  do)  were  of  utmost  importance  in 
developing  a  multi-objective  Cooper  Lake  and  Channels  water  resource 
project . 

In  tins  overview,  we  requested  a  flow  release  schedule  for  fishery  habi¬ 
tat  from  Cooper  Lake  into  the  downstream  Sulphur  River  and  through 
Wright  Patman  Lake  into  the  river  below.  We  suggested  a  siphon  or  some 
type  of  multiple  level  outlet  structure  for  the  water  which  would  be 
passed  from  Wright  Patman  Lake  Such  an  outlet  would  insure  suitable 
water  quality  into  the  river  downstream  from  Wright  Patman  Lake.  Water 
quality  is  now  sometimes  deficient  because  of  a  lack  of  dissolved  oxygen. 

We  suggested  that  any  newly  constructed  or  existing  levees  be  managed 
for  wildlife  diversity  and  that  the  levees  could  be  used  as  nature 
trails  for  non-consumptive  wildlife  and  photography  use.  Such  use  would 
be  facilitated  by  public  ownership  of  the  levees. 
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We  requested  terrestrial  mitigation  consideration  in  selected  floodplain 
areas  between  Cooper  Lake  and  Wright  Patman.  We  pointed  out  that  any 
lands  which  are  designated  for  non-structural  flood  control  should  also 
be  designated  as  wildlife  lands. 

Our  efforts  thus  far  have  followed  in  line  with  the  overview  as  reviewed 
above.  However,  because  of  time  constraints  and  the  magnitude  of  the 
overall  task,  we  have  not  initiated  studies  concerning  the  need  for 
downstream  flows  below  Wright  Patman  Dam.  In  this  regard,  we  believe  it 
is  necessary  that  the  flows  recommended  downstream  from  Cooper  Lake  be 
passed  through  Wright  Patman  Lake  on  an  interim  basis.  During  this  in¬ 
terim,  studies  should  be  conducted  to  determine  streamflow  needs  in 
areas  downstream  from  Wright  Patman  Lake.  Also,  a  multiple  level  outlet 
structure  to  pass  water  from  Wright  Patman  Lake  should  be  investigated. 

Listed  below  are  the  recommendations  we  believe  are  necessary  to  ade¬ 
quately  consider  the  aquatic  and  terrestrial  ecosystems  as  part  of  this 
project . 

Re  comme  ndat ion  s 


1.  Any  levees  which  are  part  of  the  project  be  managed 
for  wildlife  diversity. 

2.  Any  levees  which  are  a  part  of  the  project  be  desig¬ 
nated  for  public  use  nature  trails. 

3.  Any  lands  designated  for  non-structural  flood  control  be 
designated  as  wildlife  lands.  Such  land  should  be  ac¬ 
quired  in  public  ownership. 

4.  To  compensate  for  terrestrial  wildlife  losses  resulting 
from  implementation  of  the  Cooper  Lake  with  Flood  Con¬ 
trol,  No  New  Channels  or  Levees  (Reservoir  Only)  about 
22,700  acres  of  bottomland  hardwoods,  4,400  acres  of  open- 
land,  300  acres  of  semiwooded  and  6,000  acres  of  upland 
woods,  as  shown  on  a  map  which  has  been  provided  to  your 
planners,  be  acquired  and  managed  to  a  Habitat  Unit  Value 
of  Nine  at  an  estimated  O&M  cost  of  five  dollars  per 
acres  (1980  costs). 

5.  That  compensation  lands  include  those  adjoining  the  upper 
end  of  Wright  Patman  Lake  and  extend  upstream  in  the 
White  Oak  Creek  drainage. 

Study  the  feasibility  of  stage  filling.  If  the  study- 
results  are  positive,  and  the  time  and  elevation  dif- 
terences  between  Stage  I  and  Stage  II  are  acceptable  for 
:  r  ij  .iqation  of  f^ish  and  wildlife,  then  we  recommend  stage 
'  ;  i  i  l nq . 


.  i>  i 1  the  operations  manual,  the  following  release 
which  are  designed  to  mitigate  unavoidable 

it  t.r  i  butable  to  the  creation  of  Cooper  Lake. 
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a.  Upon  completion  of  the  impoundment  structure, 
a  continuous  release  of  5  cfs  should  be  imple¬ 
mented  until  normal  operating  level  is  reached  or 
if  stage  filling  is  shown  to  be  feasible,  then 
until  Stage  I  is  reached. 

b.  Once  the  normal  operating  level  or  Stage  I  is 
reached,  a  continuous  release  schedule  of  (1)  45 
cfs  for  months  September  through  February,  (2)  50 

cfs  for  the  months  March  and  April,  and  (3)  30  cfs  for 
the  months  May  through  August  should  be  implemented. 

c.  During  a  mild  drought  period  (ex.  one  in  four  year 
low  flow) ,  the  above  recommendation  (7b)  should  be 
reduced  by  10  cfs. 

d.  During  a  more  severe  drought  period  (ex.  one  in 
se.en  year  low  flow)  the  recommendation  should  be 
reduced  to  (1)  25  cfs  for  the  months  September 
through  January,  (2)  35  cfs  for  the  months  Febru¬ 
ary  and  March,  (3)  25  cfs  for  April,  (4)  20  cfs 
for  May,  (4)  15  cfs  for  June  and  (5)  10  cfs  for 
the  months  July  and  August. 

e.  During  an  even  more  severe  drought  period  (ex.  one 
in  ten  year  low  flow) ,  the  recommendation  should  be 
reduced  to  a  continuous  release  of  5  cfs  for  all 
months . 

8.  List  and  analyze  the  techniques  available  for  predicting 
droughts  and  relate  these  findings  to  the  implementation 
of  the  above  drought  contingency  plans. 

We  are  most  appreciative  of  the  assistance  which  has  been  received  from 
your  planning  staff.  I  am  al  ;o  appreciative  of  the  endless  calculations 
done  by  your  two  technicians  which  assisted  us  in  our  aquatic  analysis. 

If  you  have  any  questions  concerning  the  analysis  presented  in  the  two 
attachments  or  our  recommendations,  please  do  not  iiesitate  to  call  us. 

In  this  regard,  it  is  important  that  you  advise  us  as  soon  as  possible 
concerning  the  status  of  our  recommendations . 


ce;  RD,  FWS,  Albu.  NM  w/attclimts 

AM,  FWS,  Austin,  Tx .  w/attclimts 
TPWD,  Austin,  Tx .  w/dttchmts 
Ark.  Game  Fish  Comm.  Little  Rock, 
Attn:  Dick  Brooch,  w/attchmts 


Sincerely, 

I 

.  ‘  t 

Jerome  L.  Johnson 
Field  Supervisor 
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ECONOMIC  ANALYSIS 
INTRODUCTION 

This  section  of  the  report  contains  detailed  economic  data  on  the 
investigation,  analysis,  and  studies  made  by  Fort  Worth  District  (FWD) 
during  1979  and  1980  in  connection  with  the  Cooper  Lake  and  Channel 
project.  Recent  studies  involved  a  thorough  reexamination  of  the 
economic  aspects  of  providing  for  the  development  of  the  South  Sulphur 
and  Sulphur  Rivers  above  Wright  Patman  Reservoir,  This  appendix  docu¬ 
ments  FWD's  study  activities,  describes  the  evaluation  procedures, 
and  displays  estimates  of  the  benefits  that  would  be  credited  to  the 
various  plans  investigated. 

The  principal  aim  for  these  studies  was  to  respond  to  deficiencies 
of  the  final  EIS  for  the  project  noted  by  the  United  States  District 
Court,  East  District  of  Texas.  In  order  to  prepare  the  needed  support¬ 
ing  economic  data,  a  review  was  made  of  prior  reports  and  studies. 
Formulation  studies  were  performed  which  involved  a  reevaluation  of 
various  alternatives  previously  developed  and  evaluation  of  selected 
new  alternatives,  and  a  plan  was  selected  which  would  best  meet  the 
water  resource  needs  of  the  region.  The  scope  of  the  current  economic 
analysis  encompassed  estimating  the  total  project  benefits  assignable 
to  the  various  plans  given  detailed  consideration  in  these  studies. 
Particular  emphasis  was  placed  on  determining  the  benefits  for  the 
recommended  plan  based  both  on  1974  price  levels  and  development  in 
order  to  have  the  estimates  on  a  comparable  level  with  cost  information 
contained  in  the  original  EIS.  The  benefits  also  were  calculated 
based  on  current  1980  conditions  and  prices. 

The  appendix  is  divided  into  three  sections.  Section  I  presents  a 
summary  display  of  the  benefits  assignable  to  the  22  alternative  plans 
of  improvement  analyzed  in  previous  studies.  Responses  to  economic 
related  deficiencies  in  the  Environmental  Impact  Statement  noted  in 
the  Court's  December  8,  1978,  Memorandum  of  Opinion  are  also  contained 
in  this  section.  Section  II  describes  follow-up  studies  made  by  FWD 
in  1979  and  1980  on  the  alternative  plans  previously  considered  and 
on  various  new  alternatives.  As  a  result  of  these  investigations, 
four  alternative  management  plans  were  selected  for  detailed  consider¬ 
ation.  They  are:  (a)  a  multi-purpose  reservoir  and  levee  system;  (b) 
a  multi-purpose  reservoir  only;  (c)  a  single  purpose  reservoir  for 
water  supply  only;  and  (d)  a  comprehensive  nonstructural  plan.  Bene¬ 
fit  estimates  are  presented  for  these  plans  based  on  1974  prices  and 
conditions.  Land  use  and  economic  data  contained  in  previous  reports 
and  back-up  files  were  referred  to  and  utilized  extensively  in  the 
development  of  these  estimates.  Section  III  documents  economic  evalua¬ 
tions  made  to  update  the  project  benefits  for  the  recommended  plan  of 
improvement  selected  by  FWD  (multi-purpose  reservoir  only)  to  reflect 
1980  prices  and  conditions. 
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ECONOMIC  ANALYSIS 


General 


This  section  of  the  appendix  describes  and  responds  to  the  deficien¬ 
cies  relating  to  benefit/cost  analysis  noted  in  a  Memorandum  Opinion 
filed  by  the  U.S.  District  Court,  Eastern  District  of  Texas,  Paris 
Division  on  December  8,  1878.  In  general,  the  final  EIS  was  deficient 
in  the  presentation  of  benefit/cost  ratios  and  failure  to  show  an 
analysis  for  those  presented.  The  deficiencies  noted  are  as  follows: 

•  The  plaintiffs  alleged  that  some  of  the  stated  benefit/cost 
ratios  are  incorrect  or  biased  and  that  requisite  analysis  of  the 
benefit/cost  ratios  are  inadequate  or,  in  some  instances,  nonexistent. 

•  No  tabulation  is  provided  for  dollar  benefits  from  flood  control 
and  dollar  losses  of  production  from  flood  control  works. 

•  Since  no  water  supply  alternative  was  presented,  cost  and  bene¬ 
fits  are  lacking  for  this  alternative. 

•  No  benefits,  and  thus,  no  benefit/cost  ratios  were  presented 
for  acquisition  by  restrictive  easement  or  nonrestrictive  easement. 

No  benefit/cost  tabulations  were  provided  for  other  nonstructural  tools 
such  as  zoning,  flood  insurance,  flood  warning,  and  no  integrated  plan 
combining  nonstructural  tools  offered, 

•  Questions  were  raised  on  procedures  used  in  computing  the  benefit/ 
cost  ratio  for  the  selected  plan.  Part  of  the  estimated  benefits  were 
based  on  a  Corps'  prediction  that  the  project  would  include  a  conver¬ 
sion  from  pasture  and  woodland  to  row  crops.  Such  a  conversion  would 
reverse  past  trends  in  the  area  from  row  crop  to  pasture,  the  predicted 
reversal  was  not  explained  in  the  EIS  or  at  the  trial, 

•  The  Corps  failed  to  follow  Principles  and  Standards  in  calculating 
recreational  benefits  and  losses,  and  the  final  EIS  failed  to  include 
any  explanation  of  its  decision  to  use  the  highest  value  for  flatwater 
recreation  and  a  low  value  for  hunting  recreation.  The  validity  of 

the  benefit/cost  ratio  thus  remains  at  issue,  pending  clarification  of 
these  matters  by  the  Corps, 

Each  of  the  deficiencies  noted  above  are  discussed  in  the  following 
paragraphs  which  present  benefit/cost  analysis  for  alternatives  evaluated 
in  the  final  EIS, 
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Benefit  Cost  Study 


The  benefits,  costs,  and  benefit  to  cost  ratios  for  all  alternative 
plans  presented  in  the  final  EIS  are  shown  in  table  1.  Descriptions  of 
these  plans  may  be  found  on  pages  1-1  and  VI-1  through  VI-41  of  the 
EIS  and  General  Design  Memorandum  No,  2-B  Revised  Supplement  No.  1, 

Plan  Selection  Report,  dated  February  1977.  The  latter  document  also 
presents  detailed  cost  and  BCR  estimates  for  the  alternatives  presented 
in  the  final  EIS.  These  alternatives  are  reexamined  in  Appendix  D, 

Plan  Formulation,  of  the  supplemental  EIS.  Benefits  for  the  alternative 
plans  were  separated  into  five  categories  of  flood  control,  water  supply, 
recreation,  fish  and  wildlife  and  area  redevelopment.  The  flood  control 
benefits  were  divided  in  sub-categories  of  agricultural,  non-agricultural , 
intensification,  and  storage  exchange.  A  description  of  the  definitions 
for  each  of  the  benefit  categories  is  presented  in  table  2.  The  compu¬ 
tational  methodologies  used  in  developing  the  benefits  for  the  final 
EIS  alternatives  are  described  in  this  section.  With  some  modification, 
explained  in  Section  II  of  this  appendix,  similar  methods  were  adopted 
in  developing  benefits  for  the  alternative  plans  presented  in  the 
supplemental  EIS. 


Flood  Control  Benefits  -  Methodology 


Flood  damages  under  status  quo  1974  land  use  conditions  in  the 
Sulphur  River  flood  plain  occur  from  two  basic  sources.  There  are 
damages  to  and  reduced  productivity  of  pastureland,  and  damages  to 
fences,  farm  equipment  and  structures,  levees,  roads,  and  bridges. 

The  damages  due  to  flooding  of  pastureland  are  calculated  based  on  how 
the  potential  economic  return  of  the  land  as  it  is  utilized  is  affected 
by  flooding.  Under  1974  conditions,  land  utilization  in  the  Sulphur 
River  basin  was  almost  entirely  devoted  to  grazing.  Two  basic  types  of 
cattle  operations  are  involved  in  the  project  area.  These  are  cow-calf 
enterprises,  generally  involving  one  cow  for  every  four  acres  of  land 
and  resulting  in  a  weaned  calf  crop  of  about  78  percent  under  average 
management  conditions;  and  stocker-calf  enterprises,  in  which  calves 
are  purchased  and  generally  grazed  at  the  rate  of  1.25  animals  per  acre 
with  an  average  death  loss  of  4  percent  under  average  management  condi¬ 
tions.  Under  advanced  management  conditions  cow-calf  enterprises  will 
support  one  cow  for  every  two  acres  and  result  in  a  weaned  calf  crop 
of  90  percent,  and  stocker-calf  enterprises  will  support  2.0  animals 
per  acre  with  a  death  loss  of  about  2  percent. 

The  economic  yield  of  an  acre  of  grazing  land  depends  on  the  type 
of  operation,  i.e.,  average  or  advanced.  In  the  case  of  a  cow-calf 
enterprise  under  average  management,  the  yield  based  on  an  average 
calf  weight  of  400  pounds,  a  weaned  calf  crop  of  78  percent  with  one 
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SUMMARY  OF  ANNUAL  BENEFITS,  COSTS,  AND  BENEFIT  TO  COST  RATIO: 
FOR  PLANS  PRESENTED  IN  FINAL  EIS 
(1974  prices  and  level  of  development) 
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cow  for  every  4  acres,  amounts  to  78  pounds  of  veal  per  acre.  Based  on 
1974  normalized  prices  for  the  State  of  Texas*  of  $46,20  per  hundred 
weight  for  veal,  this  amounts  to  $36,04  per  acre.  In  addition,  cull 
cows  and  bulls  represent  an  economic  yield  equal  to  approximately  20 
percent  of  the  calf  production  or  another  $7,21  per  acre.  This  results 
in  a  total  economic  yield  of  $43,25  per  acre  for  the  cow-calf  enterprise 
under  average  management  conditions , 

Under  average  management  conditions,  a  typical  stocker-calf  enter¬ 
prise  involves  purchase  of  calves  at  400  pounds  which  are  subsequently 
sold  at  650  pounds.  Based  on  the  4  percent  death  loss  and  1.25  animals 
per  acre,  the  total  gain  in  weight  per  acre  amounts  to  280  pounds  with 
the  resulting  economic  yield  of  $129.36  per  acre. 

Under  advanced  management  conditions,  a  cow-calf  enterprise  with 
one  cow  for  every  two  acres  and  a  weaned  calf  crop  of  90  percent  with 
an  average  calf  weight  of  500  pounds  yields  225  pounds  per  acre,  or 
$103.95  per  acre  returned  on  calf  production.  In  addition,  cull  cows 
and  bulls  produce  a  yield  of  about  14  percent  of  the  calf  production  or 
an  additional  $14,55  per  acre  resulting  in  the  total  economic  return  of 
$118.50  per  acre.  In  the  case  of  stocker-calf  enterprise  under  advanced 
management  in  which  calves  are  stocked  at  400  pounds  and  sold  at  700 
pounds  and  experience  only  a  2  percent  death  loss,  the  average  yield 
is  572  pounds  per  acre  resulting  in  an  economic  return  of  $264.26  per 
acre . 

Typical  land  utilization  for  pasture  within  the  Sulphur  River  Valley 
bottom  involves  approximately  20  percent  under  advanced  management 
and  80  percent  under  average  management  with  30  percent  of  each  category 
in  stocker-calf  enterprises  and  70  percent  in  cow-calf  enterprises. 
Accordingly,  the  weighted  average  economic  return  per  acre  has  been 
computed  as  follows: 

Cow  calf  advanced  =  0.70  x  0.20  x  $118,50  =  $16.59 

Cow-calf  average  =  0,70  x  0,80  x  $  43.25  =  $24.22 

Stocker-calf  advanced  =  0.30  x  0.20  x  $264.26  =  $15.86 

Stocker-calf  average  =  0.30  x  0.80  x  $129,36  =  $31.05 

Weighted  Average  Economic  Return  per  Acre  =  $87.72 

Agricultural  damages.  The  weighted  average  return  of  $87,72  per 
acre  represents  the  economic  potential  of  Sulphur  River  bottomland. 

In  evaluating  the  damages  associated  with  flooding,  the  basic  procedure 
has  been  to  ascertain  the  extent  of  damage  that  would  have  occurred 
under  the  historic  flood  series  to  the  area  in  pasture  and  semi-wooded 
land  uses.  The  mechanics  of  this  procedure  involved  developing  stage- 
area  curves  which  relate  land  area  inundated  throughout  the  Sulphur 
River  bottom  to  the  stage  at  the  Hagansport  gage.  These  curves  were 


♦Taken  from  U.S.  Water  Resources  Council  Guidelines  for  "Agricultural 
Price  Standards  for  Water  and  Related  Land  Resources  Planning"  dated 
February  1974. 
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developed  by  considering  the  backwater  profiles  under  various  levels  of 
flow  up  to  the  30-year  flood  and  ascertaining  those  lands  which  would 
be  inundated  at  each  level  of  flow.  These  curves  were  then  utilized  in 
conjunction  with  the  historic  flood  series  from  1945  through  1971 
inclusive  to  determine  the  total  area  of  cleared  land  and  semi-wooded 
land  inundated  for  each  of  the  floods  in  this  series.  Damage  has  been 
evaluated  by  reference  to  pasture  damage  curves  for  an  alluvial  valley 
prepared  in  1958  by  the  U.S.  Army  Corps  of  Engineers  which  expresses 
damage  due  to  inaccessibility  and  to  stand,  by  season  of  year  and  dura¬ 
tion  of  flooding,  as  a  percent  of  gross  profit.  A  copy  of  these  curves 
is  included  in  Exhibit  4  in  the  back  of  this  appendix,  and  since  all 
values  of  damage  are  expressed  in  percent,  the  curves  are  considered 
valid  and  independent  of  current  price  data  or  changes  which  have 
occurred  since  the  curves  were  prepared  in  1958. 

The  use  of  the  pasture  damage  curve,  reflected  in  the  tabulated 
flood  series,  indicates  the  percent  damage  occurring  in  terms  of  lost 
grazing  and  in  terms  of  percent  of  stand.  The  production  loss  per  acre 
is  expressed  in  dollars  and  is  arrived  at  by  multiplying  the  total 
percent  of  loss  against  the  $87.72  average  potential  profit  per  acre 
developed  as  above.  The  basic  philosophy  involved  is  that  the  potential 
profit  which  is  gained  by  virtue  of  cattle  operations  is  established 
from  the  utilization  of  pasture.  A  loss  in  grazing  time  or  damage  to 
pasture  stand  will  be  proportionate  to  a  reduction  in  the  rate  of  weight 
increase  of  cattle  and  this  decrease  in  weight  may  be  prevented  in 
spite  of  flood  damage  by  importing  of  grains  to  feed  cattle  evacuated 
to  higher  land.  An  economic  loss  is  nevertheless  realized  and  is  felt 
by  the  individual  farmer  in  terms  of  the  cost  of  evacuating  cattle  and 
purchasing  of  additional  feed  grains.  In  terms  of  loss  to  the  economy, 
however,  the  most  valid  measure  is  in  terms  of  the  damage  to  the  pasture 
which  would  normally  be  expected  to  support  these  cattle.  Since  the 
economic  return  from  this  pastureland  is  realized  through  the  market¬ 
ing  of  beef,  the  fairest  measure  of  value  of  this  pasture  is  in  terms 
of  the  potential  gain  of  weight  to  the  cattle  involved  and  the  best 
measure  of  damage  is  reflected  in  the  loss  of  the  weight  that  the 
cattle  would  be  expected  to  experience  were  they  not  sustained  by 
supplementary  feeding. 

No  specific  credit  has  been  taken  in  computing  damages  for  the 
loss  of  life  to  cattle  through  drowning.  It  is  recognized  that  loss  of 
cattle  through  drowning  has  been  experienced  in  the  past.  However,  the 
extent  of  loss  of  life  to  cattle  is  highly  indeterminate  and  can  only 
be  indicated  by  historical  experience  which  reflects  a  relatively  low 
degree  in  comparison  to  all  other  flood  associated  losses.  For  example, 
during  the  extremely  heavy  flooding  period  from  October  to  December 
1971,  damage  surveys  by  the  U.S.  Army  Corps  of  Engineers,  as  summarized 
in  a  letter  of  May  19,  1972  (New  Orleans  District) ,  indicated  that 
nearly  400  head  of  cattle  were  lost  within  an  area  of  inundation  approxi¬ 
mately  152,000  acres.  This  amounts  to  about  one  head  of  cattle  for 
every  380  acres  of  land  which  would  represent  a  loss  of  less  than  $1.00 
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per  acre  even  under  very  severe  flooding  conditions  experienced  at 
that  time,  which  greatly  exceeded  the  30-year  design  flood  being  con¬ 
sidered  herein.  Accordingly,  drowning  losses  have  been  neglected, 
except  to  the  extent  that  they  might  be  considered  indirectly  reflected 
in  the  death  loss  percentages  utilized  above  in  computing  weighted 
average  economic  return  per  acre.  Benefits  for  agricultural  damages 
reduction  for  each  alternative  in  the  final  EIS  were  calculated  based 
on  the  area  protected  from  flooding  by  the  placement  of  various  flood 
control  works  associated  with  each  alternative  under  consideration. 


Non-agricultural  damages.  In  the  floods  from  October  to  December 
1971  and  typically  in  other  historical  floods,  heavy  damages  have  been 
sustained  to  fences  and  to  existing  levees  which  have  been  either  over¬ 
topped  or  ruptured  at  points  of  weakness,  and  other  minor  non-agricul¬ 
tural  damage  has  been  sustained  by  farm  equipment  left  in  low  fields 
or  from  such  causes  as  shoaling  in  drainage  ditches  and  stock  ponds. 

The  largest  single  loss  has  been  sustained  by  fences  which  are  torn 
out  by  floating  debris  carried  downstream  by  flood  waters.  Much  of 
this  floating  debris  consists  of  cleared  timber  that  has  been  stacked 
in  windrows  to  dry  prior  to  burning.  Consequently ,  the  extent  of 
damage  which  might  be  anticipated  is  highly  indeterminate  since  it  is 
not  a  function  of  hydrologic  phenomena.  Similarly,  damage  to  levees 
through  crevassing  is  difficult  to  project  since  the  damage  sustained 
is  not  only  a  function  of  magnitude  of  flood  but  relates  to  level  of 
maintenance  and  to  non-predictable  factors  such  as  extensive  weakening 
due  to  burrowing  of  small  animals  within  the  levees. 


In  an  effort  to  arrive  at  a  fair  basis  for  evaluating  non-agricul¬ 
tural  damage,  consideration  has  been  given  to  the  damage  surveys  by 
the  U.S.  Army  Corps  of  Engineers  as  reported  in  letter  of  May  1972 
relative  to  the  floods  of  October  to  December  1971.  While  this 
report  covered  a  wider  area  than  that  under  immediate  consideration, 
it  did  set  forth  specific  figures  relative  to  the  South  Sulphur  River 
and  the  main  stem  of  the  Sulphur  River  below  the  confluence  of  the 
North  and  South  Sulphur  Rivers,  Damages  in  this  area  have  been  updated 
to  July  1974  prices  and  are  presented  in  the  following  tabulation. 


Item 


South  Sulphur  River  Sulphur  River 


Fences  $496,000 

Roads  and  bridges  21,800 

Levees  306,000 

Other  12,400 

Total  $836,200 


$527,500 

22,900 

618,800 

_ 0 

$1 , 169,200 


The  total  non-agricultural  damages,  consisting  of  $836,200  for  the 
South  Sulphur  River  and  $1,169,200  for  the  Sulphur  River  below  Cooper 
Dam,  amount  to  $2,005,400  for  the  area  inundated  by  the  floods  of 
October  to  December  1971,  totaling  111,900  acres  within  these  two  reaches. 
While  the  damage  sustained  was  probably  heavier  in  the  cleared  and 
semi-wooded  areas  by  virtue  of  more  extensive  fencing  in  these  areas, 
damage  was  also  sustained  in  wooded  areas  particularly  where  levees 
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were  involve.  1  and  in  areas  of  road  crossings.  For  the  pur  p-. >se  of  t  i  i 
analysis,  if  has  been  assumed  that  a  fair  parameter  to  use  as  ar  index 
of  non-agricultural  damage  would  be  the  average  damage  per  acre-  con¬ 
sidering  all  land  subject  to  inundation  whether  clear,  semi-wooded,  or 
wooded  as  determined  by  the  damage  survey  for  the  Oc tober -December  J  if 7 1 
floods.  This  results  in  a  non-ayr icultural  damage  figure  of  511.92  ;  o r 
acre.  Non-agricultural  damages  were  then  estimated  by  applying  this 
$17.92  per  acre  figure  to  the  average  area  of  land  inundated,  includii  y 
wooded  land,  by  the  historic  flood  series.  Benefits  for  nor.-agr  i  cu  i  t  n  >• 
damages  were  calculated  for  each  alternative  based  on  the  acreage  of 
land  protected  by  the  placement  of  flood  control  works  associated  wi • h 
each  alternative. 

Intensification  benefits.  The  MO  stated  that  "witnesses  for  Me 
Corps  based  the  estimated  benefits  upon  their  predictions  tnat  the 
project  would  include  a  conversion  from  pasture  and  woodland®  to  re* 
crops."  Tiie  1974  flood  control  benefits  credited  in  the  final  L'lc 
filed  24  Jane  1977  were  composed  of  agricultural,  non-agricultural, 
intensification,  and  storage  exchange  benefits.  Each  type  of  benefit 
was  briefly  described  in  table  2.  Agricultural,  non-agricultural,  arid 
storage  exchange  benefits  were  based  upon  existing  conditions  and 
damaqes  and  benefits  that  could  occur  within  the  flood  plain  above  and 
below  Wright  Patman  Reservoir.  No  conversions  of  land  use  to  suburban 
or  urban  activities  or  future  damages  and  benefits  were  claimed  for 
the  above  benefit  categories.  However,  intensification  benefits  did 
contain  a  conversion  of  wooded  lands  to  primarily  hay  and  pasture 
production.  The  following  paragraphs  explain  the  rationale  of  these 
benef its . 

In  the  1974  analysis,  information  on  changes  in  land  use,  crop 
yields,  cost  of  production,  and  ongoing  woodland  conversions  were 
secured  through  field  interviews  with  County  Agents,  the  Soil  Conser¬ 
vation  Service,  and  flood  plain  landowners  as  well  as  data  derived  by 
the  U.S.  Department  of  Agriculture  for  the  Texas  Crop  and  Lives t"  k 
Reporting  Service.  Future  land  conversions  applied  in  the  benef ; 
analysis  were  based  on  expected  demand  for  increased  agricultural 
production,  soil  types,  and  capabilities  within  the  present  floodwuys, 
topography,  size  of  woodland  plots,  and  '.he  relative  elevation  of  the 
land  surface. 

Analysis  of  the  above  factors  resulted  in  an  assumption  that  about 
90  percent  of  the  wooded  acres  protected  would  be  converted  to  cleared 
and  semi-wooded  pasturelands .  It  was  estimated  that  about  15  percent 
of  the  usable  protected  area  would  be  converted  to  hay  production. 

The  woodland  areas  converted  were  assumed  to  occur  at  a  uniform  rate- 
over  a  10-year  period  follown.q  completion  of  a  given  flood  control 
[-Ian  being  evaluated.  The  lands  converted  were  assumed  to  be  in  the 
same  proportion  as  presently  exists  within  the  protected  areas.  The 
remainino  20  percent  of  the  wooded  area  was  classified  as  nun-usable 
due  to  periodic  backwater  flows  around  open  ends  of  the  levee  systems 
and  the  areas  required  for  sumps  or  drainage  facilities. 
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Intensification  benefits  for  improvements  were  then  based  upon 
the  changed  land  use  at  a  period  beginning  10  years  after  project  con¬ 
struction,  and  claiming  the  difference  in  potential  net  income  with 
the  new  land  use  as  compared  to  the  land  use  without  a  project. 

Aerial  photography  taken  in  1972  along  with  available  USGS  topo¬ 
graphic  maps  were  used  to  identify  land  uses  for  the  1974  benefit 
analysis.  Field  investigations,  including  numerous  on-site  inspections 
and  a  helicopter  over  flight,  conducted  by  Forrest  and  Cotton,  consul¬ 
tants,  confirmed  a  continuing  transition  from  row  crops  to  grazing  use 
on  developed  flood  plain  lands.  This  trend  to  pasture  use  had  been 
observed  at  least  since  1967,  and  based  on  the  1974  field  surveys,  it 
was  determined  that  the  developed  areas  in  the  Sulphur  River  flood 
plain,  which  once  had  substantial  cropland,  had  been  converted  back 
to  pasturelands  for  grazing  purposes. 

Lands  within  the  flood  plain  of  the  Sulphur  River  have  undergone 
reclamation  through  flood  protection  and  drainage  improvements  for 
many  years.  Levee  and  channel  improvements  constructed  in  the  1950's 
and  earlier  nave  caused  a  conversion  of  wooded  land  to  cleared  lands 
as  can  readily  be  observed  with  available  aerial  photography.  The 
x'dte  of  land  conversion  in  newly  protected  areas  and  the  types  of  new 
agricultural  activities  adopted  depend  on  a  number  of  variables, 
including  prevailing  market  conditions  for  different  agricultural 
[roducts,  availability  of  financing,  cost  of  land  clearing  and  prepara¬ 
tion,  and  individual  agricultural  producers  preferences  and  capabilities. 

Soils  in  the  flood  plain  consist  almost  entirely  of  Trinity  and 
Kaufman  clays.  Review  of  soil  surveys  published  for  counties  in  the 
Sulphur  River  basin  show  these  soils  to  have  high  potential  for  row 
crops  and  for  pasture  and  hay.  Production  potentials  for  grain  sorghum 
and  soybeans  listed  in  Delta,  Lamar,  and  Red  River  county  soil  surveys 
are  higher  for  Trinity  and  Kaufman  clays  than  for  any  other  soil  typos 
found  in  the  area. 

These  soils  are  somewhat:  poorly  drained,  with  high  water  holding 
capacity.  Runoff  is  slow,  and  the  erosion  hazard  is  sliqht  since  the 
soils  are  nearly  level,  except  in  areas  subject  to  streambank  sloughing. 
With  levee  protection,  these  soils  are  rarely  flooded  during  the  warm 
season.  The  seasonal  high  water  table  is  at  a  depth  loss  than  3  foot, 
the  soils  dry  slowly  in  spring  which  can  delay  cultivation,  and  the 
clayey  nature  makes  them  somewhat  difficult  to  work.  Unleveed  area:: 
are  suited  mainly  for  pasture  and  hay,  with  tall  fescue,  Johnson  grass, 
white  clover,  and  Singletary  peas  also  well  suited. 

Trends  for  Sulphur  River  basin  county  land  uses  in  the  United 
States  Census  of  Agriculture  also  confirmed  a  general  downward  t  rend 
in  acreages  devoted  to  cropland  and  woodland  and  an  increase  in 
pasture  acreages,  prior  to  1974.  Therefore,  the  1974  existing  use  of 
the  protected  Sulphur  River  30-year  flood  plain  for  the  purpose  of 
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evaluating  future  intensification  benefits  was  determined  for  the  final 
EIS  recommended  plan  (Reservoir  and  Levees)  to  include  11,900  wooded 
acres  of  which  9,520  were  estimated  to  be  converted  to  semi-cleared, 
cleared,  and  hay.  In  1974,  a  small  amount  of  acreage  was  dedicated  to 
row  crops,  however,  trends  indicated  that  this  practice  would  continue 
dimishing  in  future  years.  Accordingly,  over  the  period  of  analysis, 
no  row  cropland  was  included  in  the  benefit  analysis.  Some  interpreta¬ 
tions  consider  hay  production  as  row  cropland;  this  was  not  the  case 
in  this  study.  The  1974  pasture  land  use  category  was  considered  to  be 
in  coastal  Bermuda  grass  which  was  used  for  grazing  purposes  rather 
than  hay  production. 

Examination  of  historical  land  use  trends  within  the  major  levee 
systems  existing  in  the  Sulphur  River  flood  plain  (5RSS  and  IRS)  resulted 
in  the  development  of  a  number  of  assumptions  on  anticipated  land  con¬ 
version  trends  and  rates  of  intensification.  Based  on  information  on 
existing  levee  improvements  included  in  the  1958  General  Design  Memor¬ 
andum  for  the  Downstream  Levees  and  Channels,  these  levees  protected 
a  total  of  12,014  acres  of  which  about  2,155  acres  had  been  cleared  at 
that  time.  Aerial  photography  taken  in  1955  shows  most  of  the  cleared 
area  in  pasture,  with  about  1,300  acres  being  cleared  at  that  time. 

The  1972  aerial  photography  shows  about  8,500  acres  in  pasture  use, 
with  the  remainder  of  the  protected  area  in  wooded  use.  Most  of  the 
land  conversion  from  wooded  to  cleared  acreages  occurred  between  1955 
and  1964.  Very  little  land  conversion  or  new  levee  and  channel  improve¬ 
ment  work  was  apparently  done  in  the  Sulphur  River  flood  plain  between 
1964  and  1974.  Since  1974,  one  tract  of  wooded  land  consisting  of 
about  1,800  acres  partially  protected  by  levee  3RS  and  partially 
unprotected  has  been  completely  cleared  and  put  into  crop  production. 
Sorghum  and  rice  are  currently  farmed  on  this  tract.  At  least  two 
other  landowners  are  known  to  be  actively  pursuing  levee  improvement 
projects  and  clearing  of  Sulphur  River  bottomlands  for  row  crop  produc¬ 
tion.  Some  of  these  proposed  projects  follow  levee  alignments  included 
in  the  Cooper  Lake  and  Channels  Authorization.  It  is  apparent  that 
given  a  favorable  economic  climate  and  adequate  flood  protection,  the 
landowner  would  opt  for  intensification  of  land  use  in  the  Sulphur 
River  flood  plain. 

New  aerial  photography  taken  in  March  and  April  of  1980  and  veri¬ 
fied  by  interviews  with  agricultural  producers  behind  levee  5RSS  and 
IRS  show  about  9,500  acres  in  this  protected  area  are  in  row  cropland 
use.  Soybeans,  wheat,  and  sorghum  are  the  primary  products  grown. 

About  2,500  acres  of  the  protected  area  remained  wooded  in  1980  but 
are  scheduled  for  further  clearing.  Conversion  of  these  lands  from 
pasture  to  row  crops  occurred  between  1977  and  1980.  About  1,500  to 
1,800  acres  of  the  cleared  land  remain  subject  to  periodic  flooding 
by  the  open  end  levee  design,  and  the  entire  protected  area  is  subject 
to  flooding  from  the  30-year  frequency  flood  events  and  greater. 

Based  on  the  historical  development  of  flood  plain  lands  for  agri¬ 
cultural  use  in  the  Sulphur  River  basin,  the  type  of  soils  present, 


and  land  use  trends  and  private  actions,  the  predicted  intensification 
of  flood  plain  lands,  with  structural  protection  from  flooding  was 
supportable  in  the  1974  analysis,  and  is  still  supportable.  The 
potential  high  productivity  of  Sulphur  River  bottomland  soils  is  one 
of  the  main  reasons  for  conversion  providing  the  proper  economic 
incentives  exist.  It  is  readily  apparent  that,  given  a  favorable 
economic  climate  which  will  support  intensification  of  land  use  by  the 
private  landowner  along  with  publicly  funded  or  assisted  structural 
projects  to  reduce  flood  hazards,  the  landowner  will  pursue  the  con¬ 
version.  Whether  row  crops  or  pasture  is  the  new  use  depends  on  other 
factors  at  play  in  the  basin,  such  as  recent  changes  in  land  ownership, 
the  tendency  of  individual  landowner  to  continue  to  operate  their  lands 
in  the  manner  they  have  done  for  years  (i.e.,  farming  as  opposed  to 
ranching  or  dairy  farming)  and  capital  investment  required  to  convert 
from  one  operation  to  another,  etc. 

Storage  exchange  benefits.  Construction  of  Cooper  Lake  will  permit 
the  conversion  of  120,000  acre-feet  of  the  2,509,000  acre-feet  flood 
control  storage  in  Wright  Patman  Lake  to  water  supply.  Since  Cooper 
Lake  is  upstream  of  Wright  Patman,  its  131,400  acre-feet  of  flood  con¬ 
trol  storage  will  substitute  for  120,000  acre-feet  in  Wright  Patman  so 
the  level  of  flood  protection  below  Wright  Patman  will  not  be  impaired. 
The  final  EIS  notes  that  completion  of  Cooper  Lake  only  makes  possible 
the  conversion  of  storage  at  Wright  Patman.  The  conversion  is  not 
mandated  by  the  authorization  for  Cooper  Lake;  it  is,  however,  per¬ 
mitted  by  that  legislation.  The  decision  is  a  future  determination 
and  an  EIS  will  be  prepared  prior  to  implementation.  Cooper  Lake  is 
independently  justified  and  coul'1  be  implemented  irrespective  of  whether 
the  storage  is  converted.  The  amount  was  determined  by  establishing 
a  ratio  between  the  volume  converted  and  the  existing  total  flood 
control  capacity  of  Wright  Patman.  This  ratio  was  applied  to  total 
flood  control  benefits  attributable  to  Wright  Patman.  In  the  March 
1975  Alternative  Plan  Studies  and  in  GDM  No.  2-B,  Supplement  No.  1, 
revised  June  1977,  $100,000  average  annual  benefits  for  the  conversion 
(July  1974  price  level)  were  claimed  as  benefits  for  flood  control 
downstream  of  Wright  Patman  which  will  be  preserved  by  flood  control 
storage  in  Cooper  Lake 


Water  Supply  Benefits 


The  benefit  for  municipal  and  industrial  (M&I)  water  supply  is 
based  on  the  cost  of  the  most  likely  alternative  to  water  supply  stor¬ 
age  in  t'ae  mu  1 1  i pi e -purpose  project,  which  is  a  single-purpose  water 
supply  res.  rvotr  at  the  cooper  site.  The  average  annual  benefit  for 
municipal  and  industrial  water  supply  is  computed  as  the  annual  charge 
for  the  most  likely  alternative  project,  a  non-Fodera 1 ly  financed, 
s  nig  1  e-pur i ose  reservoir  at  the  Cooper  site  yielding  109.0  mqd .  This 
benefit  was  •  -.imputed  in  the  General  Design  Memorandum  (GDM)  No.  2-B, 
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dated  June  1967,  to  be  $714,000,  based  on  an  alternative  to  supply 
96.2  mgd.  The  M&I  storage  was  subsequently  increased  to  provide  a 
yield  of  109  mgd  in  1968.  The  water  supply  benefit  for  this  storage 
was  computed  as  follows: 


Cost  of  Alternative  to  supply  109  mgd 

Interest  during  construction  (4-yr  const  @  4,0%) 


$22,360,000 

1,788,800 


Gross  Investment 


$24,148,800 


Assuming  a  bonding  period  of  25  yrs  @  4%  the 

annual  payment  is:  $24,148,800  x  0.06401  =  $  1,545,765 

The  required  equivalent  Federal  investment  @  3-1/4% 

over  25  yrs  would  be  $1,545,765  x  16.93786  =  $26,181,951 


Amortized  over  the  100-yr  life  of  the  project  @ 
3-1/4%  is:  $26,181,951  x  0.03388  = 

Annual  O&M  and  Replacements 

Average  annual  M&I  Water  Supply  Benefit 

(Rounded) 


$  887,044 

$  89,000 

$  976,044 

$  976,000 


Through  a  succession  of  price  indexings  over  the  period  July  1968 
to  July  1974,  the  water  supply  benefit  increased  to  $1,728,000.  This 
was  the  water  supply  benefit  claimed  for  each  alternative  evaluated  in 
the  final  EIS  containing  a  multi-purpose  reservoir  feature. 


Area  Redevelopment  Benefits 


Area  redevelopment  benefits  for  the  Reservoir  and  Levees  plan  (final 
EIS)  were  computed  as  follows.  The  project  lies  in  or  within  commuting 
distance  to  14  Texas  counties,  9  of  which  were  qualified  as  Title  IV 
redevelopment  areas  under  the  Public  Works  and  Economic  Development  Act 
of  1965,  as  amended. 


County 

Bowie 

Camp 

Cass 

Delta 

Fannin 

Franklin 

Hopkins 

Hunt 

Lamar 

Morris 

Rains 

Red  River 

Titus 

Wood 


Criteria  for 
Qualification 

8 

8 

8 

2 

8 


8 

8 

2,8 

2.8 


(2)  -  Low  median  family  income 
(8)  -  Substantial  unemployment 
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It  was  anticipated  that  the  underemployed  labor  resources  of  the  area 
would  be  sufficient  to  meet  the  labor  demands  for  construction.  Labor 
expenditures  were  estimated  to  represent.  27  percent  of  total  construc¬ 
tion  expenditures;  57  percent  of  these  labor  charges  would  be  expended 
on  otherwise  underemployed  labor.  Furthermore,  it  is  expected  that 
the  supply  of  underemployed  labor  resources  available  for  O&M  require¬ 
ments  would  steadily  decline  to  zero  over  the  next  20  years.  O&M  labor 
expenditures  were  estimated  to  represent  38  percent  of  total  expendi¬ 
tures;  65  percent  of  O&M  labor  charges  would  be  initially  expended  on 
otherwise  underemployed  labor.  Average  annual  area  redevelopment 
benefits  attributable  to  construction  and  O&M  expenditures  were  com¬ 
puted  by  amortizino  over  100  years  at  3-1/4  percent. 

Reservoir  &  Levees  Recommended  Plan 
in  Final  EIS 

Construction  Expenditures 

$41,397250  x  .27  =  $11,177,257  x  .57  =  $6,371,036  x 
.03388  =  $215,900 

O&M  Expenditures 

$561,400  x  .38  =  $213,332  x  .65  =  $138,666  ~  20  x 
168.02012  x  .03388  =  $39,500 

Total  Area  Redevelopment  Benefit  =  $255,000  (rounded) 


Area  redevelopment  benefits  were  calculated  similarly  for  the  other  22 
alternatives  evaluated  in  the  final  EIS. 


Clarification  of  Recreation,  Fish  and  Wildlife  Benefits 


Introduction .  In  the  Memorandum  Opinion  issued  December  8,  1978 
outlining  deficiencies  of  the  final  EIS  for  the  Cooper  Lake  and  Channels 
project,  several  points  were  raised  regarding  the  validity  of  the 
benefit/cost  ratios  developed  for  the  alternatives  due  to  questions  on 
the  proper  values  to  be  used  for  calculating  recreation  benefits  and 
charges.  These  points  or  issues  to  be  clarified  by  the  Corps  included 
the  following: 

a.  Crediting  the  project  with  flatwater  recreation  benefits  and 
placing  a  low  value  on  hunting  recreation  losses  demonstrated  a  bias 
in  calculating  the  benefit/cost  ratio, 

b.  Flatwater  recreation  benefits  may  be  a  double  counting  of  a 
surplus  commodity,  since  other  lakes  are  nearby. 

c.  Principles  and  Standards  (P&S)  should  be  used  in  calculating 
recreation  benefits  and  losses. 
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In  order  to  test  the  sensitivity  ot  the  monetary  benefits  and  the 
monetary  losses  of  fish  and  wildlife  resources  attributed  to  each  alter¬ 
native  now  under  consideration,  recreation  gains  and  losses  are  pre¬ 
sented  based  both  on  guidance  in  effect  for  the  Cooper  project  and 
Principles  and  Standards  (P&S) 

Discussion .  The  provisions  of  P&S  for  determining  the  unit  value 
which  should  be  placed  on  recreation  associated  benefits  (including 
sport  fishing  and  hunting)  are  nearly  identical  to  Supplement  1  to 
Senate  Document  97,  differing  primarily  in  the  range  of  values  from 
which  the  agency  selects  an  appropriate  dollar  amount  per  man-day  for 
a  specific  project  under  study.  Values  used  for  evaluating  benefits 
and  Losses  of  the  23  alternatives  considered  for  the  Cooper  Lake  and 
Channels  project  were  derived  from  Supplement  1  to  Senate  Document  97. 
Applicability  of  the  P&S  is  as  follows: 

"The  Principles  and  Standards  will  apply  to  all  levels  of  planning 
studies.  For  authorized  but  unfunded  projects,  the  Principles  and 
standards  will  be  applied  on  a  selective  basis  to  be  determined  by  the 
head  of  the  agency,  with  opportunity  for  suggestions  from  the  Water 
Resources  Council,  and  other  governmental  entities.  Authorized  plans 
or  projects  that  are  substantially  reformulated  as  a  result  of  applica¬ 
tion  of  these  P&S  will  be  submitted  to  Congress  for  reauthorization. 
Separable  and  independent  elements  of  a  project  or  a  system  also 
would  be  subject  to  review  prior  to  funding  for  construction." 

Principles  and  Standards  for  Planning  Water  and  Related  Land  Resources , 
38  Fed.  Reg,  24778,  24791  (1973) .  In  Corps  regulations  developed 
pursuant  to  publishing  of  P&S,  this  discretionary  authority  was 
expressed  as  follows: 

"For  projects  authorized  prior  to  25  October  1973,  Senate  Document 
97  and  Supplement  No.  1  are  applicable  to  Phase  2  studies.  However, 
projects  authorized  prior  to  25  October  1973,  for  which  construction 
has  not  been  initiated,  may  be  reevaluated  under  the  WRC  Principles 
and  Standards,  if  determined  appropriate  by  the  Secretary  of  the 
Army . . . . " 


The  Cooper  Lake  project,  authorized  in  1955,  PL  84-218,  and  funded 
since  1957,  falls  within  the  series  of  projects  outside  of  the  coverage 
of  P&S  and  consequently  the  project  was  not  evaluated  under  them. 
Therefore,  under  Corps  guidance  in  effect  at  the  time,  reflecting 
the  discretionary  authority  of  the  Corps  to  implement  P&S,  and  the 
authorization  date  of  the  Cooper  Lake  and  Channels  project,  the  range 
of  values  from  Supplement  1  were  appropriate.  In  evaluating  monetary 
wildlife  and  fishery  losses,  the  Corps  established  first  the  quantity 
in  man-day  use  which  would  be  expected  to  be  lost  for  each  alternative 
under  consideration.  The  quantity  lost  was  calculated  for  categories 
of  sport  fishing,  sport  hunting,  and  wildlife  oriented  recreation,  by 
relating  the  acreage  of  habitat  modified  or  lost  by  each  alternative 
to  the  potential  man-days  per  acre  attributable  to  that  habitat. 
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Commercial  fishery  and  commercial  trapping  losses  were  calculated  in 
the  same  manner.  These  man-day/acre  relationships  were  calculated 
from  published  data  provided  by  the  US  Pish  and  Wildlife  Service  and 
the  Texas  Parks  and  Wildlife  Department.  A  monetary  value  of  $1,50/ 
man-day  of  sport  fishing,  $6. 00/man-day  of  big  game  hunting,  $2. 00/man- 
day  of  small  game  hunting,  $1 . 50/man-day  for  wildlife  oriented  recrea¬ 
tion,  and  $6. 00/man-day  of  waterfowl  hunting  was  established  by  the 
Corps.  While  these  values  may  seem  low,  they  were  the  highest  values 
allowed  within  the  range  provided  by  Supplement  1  for  calculating 
monetary  wildlife  and  fishery  losses  and  represent  a  net  "willingness 
to  pay"  for  the  recreation  experience  above  the  cost  of  the  experience . 
The  same  monetary  values  were  used  by  the  Corps  in  calculating  bene¬ 
fits  derived  from  estimated  increases  in  surface  fishing  at  Cooper 
Lake  and  from  fishing,  hunting,  and  wildlife  oriented  recreation  on 
created  cut-off  oxbows  which  were  features  of  some  plans.  The  results 
of  these  calculations  were  presented  in  tables  IV- 2,  IV-3,  IV-4 ,  IV-5, 
VI-2,  and  VI-3  of  the  final  EIS, 

Computations  of  general  recreational  use  expected  at  the  proposed 
Cooper  Lake  were  made  by  developing  a  per  capita  use  curve  for  various 
distance  zones  around  the  lake,  based  on  actual  recorded  use  at  two 
similar  projects  (Lewisville  Lake  and  Whitney  Lake) ,  and  applying 
this  to  populations  and  per  capita  use  estimates  within  these  zones, 

The  per  capita  use  curve  automatically  takes  into  consideration 
competition  from  other  lakes  in  the  area  of  the  similar  project,  since 
the  visitation  records  are  actual  use.  For  example,  actual  recorded 
visitation  at  Lake  Whitney  occurred  despite  competing  use  from  Waco, 
Bardwell,  Navarro  Mills,  Belton,  Stillhouse  Hollow,  Proctor,  Benbrook, 
and  several  non-Federal  lakes  within  100  miles  of  the  dam. 

The  following  is  a  summary  of  the  general  recreation  analysis  pre¬ 
sented  in  the  draft  EIS  filed  10  June  1976. 


Recreation  Benefit  Analysis  -  1974  Conditions 


Outdoor  recreation  attendance.  Estimated  initial  and  projected 
general  outdoor  recreation  visitation  to  Cooper  Lake  was  calculated 
using  the  procedures  specified  in  Engineering  Regulation  1120-2-403 
"Estimating  Initial  Reservoir  Recreation  Use,"  prepared  by  the  US 
Army  Engineer  District,  Sacramento,  California,  for  the  Office,  Chief 
of  Engineers,  Department  of  the  Army  (1969).  The  procedure  utilizes 
the  "most  similar  project"  conception,  an  existing  lake(s)  that  is 
(are)  most  comparable  in  size,  operation,  and  anticipated  recreation- 
use  characteristics.  This  procedure  relates  recreation-use  information 
from  an  existing  lake  to  the  lake  under  study  and  provides  the  basis 
for  the  use-estimating  technique. 

Market  area.  The  day-use  market  area  evaluation  of  Cooper  Lake, 
as  outlined  in  ER  1120-2-403,  requires  that  the  area  surrounding  the 
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proposed  project  be  divided  into  road-mile  distance  monos .  '/■:  ' 

through  5  ire  each  10  miles,  wide  and  zones  6  and  7  are  «>aoh  .’5  !  :]<■>-- 
wide .  These  zones  were  determined  by  measuring  road  mile  i  stai 
along  major  and  secondary  access  routes  from  the  center  of  population 
of  the  surrounding  counties  to  the  Cooper  Reserve: r  dams  it".  .'re  :  ;  !  '• 
the  most  populated  city  represents  the  center  of  [Opulation  for  eacr; 
county  with  the  exception  of  Hunt  county  which  contains  two  equally 
populated  centers.  Road-mile  distances  from  the  center  of  population 
to  the  project  site  was  measured,  and  the  county  this  center  represents 
was  placed  into  one  of  the  seven  distance  zones.  The  counties  withir. 
each  zone  are  as  follows: 


ZONES 

1 

:  2 

:  3 

:  4  :  5 

:  6 

:  7 

(Road  Miles) 

(0-10) 

(11-20) 

(21- 

30)  (31-40)  (41-30) 

(51-75) 

(76-100) 

Counties* 

Delta 

Hopkins 

Lamar 

Hunt  Franklin 

Red  River 

Kaufman 

Hunt 

(Green-  Wood 

Rockwa 1 1 

Upshur 

(Commerce , 

ville  TX) 

Choctaw* 

Sm  i  t  h 

TX) 

Ra  i  ns 

Ti  tus 

MoCurta  in 

Fannin 

Her.  ierson 

VanZandt. 

Bryan* 

Camp 

Da  lias 

Collin 

Denton 

Morris 

Greqq 

Pushma- 

Marion 

taha* 

pooVe 

Grayson 

*  Oklahoma  counties 

;  all 

other  counties  are  in  Texas 

Use  rates .  Per 

capita 

use-rates  applicable  to 

the  count  les  whi'-". 

comprise 

the'  sevn  distane 

e  zones  were  derived  by 

comparing 

the  p*o- 

posed  project  with  two  comparable  Corps  of  Engine'. 

rs  lakes. 

Whi  trie v 

and  Garza 

-la  tt le  Elm 

,  Texa 

s.  Recreation  per  capi ta  use-race 

a  for  tie 

two  similar  projects  as  given  in  HR  1120-2-403 ,  Appendix  B,  v  re  o:i  r 
cally  modified  and  adjusted  on  the  basis  of  geographi  cal  location, 
attendance  figures,  population  densities,  and  physical  character  is.  tier 
to  obtain  single  (tor  capita  use  rates  ippl  icablo  to  each  distance  .’/'no 
around  Cooper  hake.  The  p or  capita  use-rate  applicable  to  each  dis¬ 
tance  zone  is  multiplied  by  the  total  population  ,<r  the  county  or 
counties  whi-’h  reruns,  each  zone  to  yield  the  annual  day  use. 


Anticipated  visitation.  Estimated  day  use  is  shown  for  the  initial 
year  of  development.  Camping,  in  addition  to  total  day  use,  is  esti¬ 
mated  to  comprise  18  percent  of  the  total  use  at  Cooper  Lake.  This 
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gives  an  estimated  annual  use  of  1,508,000  visitors.  A  future  increase 
in  visitation  is  not  anticipated  because  the  proposed  recreation 
facility  development  will  support  only  the  estimated  initial  use. 


COMPUTATION  OF  INITIAL  DAY-USE  AND  TOTAL  USE  COOPER  LAKE 


:  User 

:  Zonal 

Distance 

:  Populations 

Per  Capita 

Zone 

:  From  Lake 

:  (1980)  X/ 

Use  Rate  -/ : 

Day -Use 

1 

0-10 

5,200 

2 

11-20 

42,800 

3 

21-30 

38,000 

4 

31-40 

37,900 

5 

41-50 

26,800 

6 

51-75 

301,100 

7 

76-100 

1,975,100 

30.00 

156,000 

7.40 

316,720 

2.50 

95,000 

1.40 

53,060 

0.70 

18,760 

0.48 

144,528 

0.25 

493,775 

Day  use 

1,277,843 

Camp>inq  (18%) 

3/  230,011 

Total  use 

1,507,854 

Rounded 

1,508,000 

Notes : 

1/  Based  c;i  disaggregation  of  projections  of  water  resource  sub-areas. 

US  Water  Resource  Council,  1972  OBERS  Projections,  Scries  E,  April  1974 
2/  Derived  from  ER  1120-2-403,  Estimating  Initial  Reservoirs  Recreation  Use, 
Appendix  B.  Projects:  Garza-Little  Elm  and  Whitney  Reservoirs,  Texas. 
Rates  are  day-use  only. 

3/  Based  on  recreation-use  data  summaries  in  ER  1120-2-403;  it  is  estimated 
that  camping  will  comprise  18  percent  of  the  initial  total  use  of  Cooper 
Lake.  Per  capita  use  rates  yield  day-use  visitors  only. 


De_tornu_n.jt.vi  of  unit  value* .  The  1*  t  •  i  :>  i  nat  i  on  of  a  value  for  mini  i  1 
i  i  .-rent  ion  use  within  the  $0.  >0-$l  .  r.iTU*  provided  m  Supplement  1  -o 
Senate  Document  97,  is  based  on  t.h«*  quality  iii.i  variety  of  the  recrea¬ 
tional  resource  provided  and  its  relationship  to  other  existing  and 
competing  recreation  resource  within  the  area.  This  determination  is 
largely  judgmental  based  on  a  number  of  criteria  which  try  to  relate 
the  recreation  experience  provided  with  the  quality  and  quantity  of 
similar  recreation  experiences  elsewhere.  For  Cooper  Lake,  initia 1 
Federal  development  would  be  provided  in  two  park  e'-eas,  with  excellent 
public  access  to  all  remaining  project  lands,  and  a  variety  of  quality 
facilities  provided  for  day  ust  and  camping  experiences.  Federally 
operated  protects  are  suitable  for  multiple  use  activities,  and 
relatively  1 arge  areas  of  land  are  available  for  public  use  in  compari¬ 
son  with  local  or  state  operated  facilities.  The  park  areas  to  be 
developed  have  highly  esthetic  charae tor l s t i cs  in  comparison  to  most 
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of  the  surrounding  lands  which  are  in  crop  production.  All  water  areas 
will  be  suitable  for  boating,  water  skiing,  and  surface  water  fishing, 
and  access  will  be  provided  to  a  tailwater  fishery.  The  two  parks  to 
be  developed  are  situated  on  sloping  ground  so  that  effects  of  flood 
pool  rises  and  drawdowns  will  be  minimized.  There  are  no  competing 
state  parks  or  surface  water  lakes  with  large  scale  public  recreation 
development  within  a  25-mile  radius  of  Cooper  Lake,  and  competing  lakes 
within  a  50-mile  radius  provide  only  limited  development,  with  the 
exception  of  Pat  Mayse  and  Lavon  Lakes  (40  and  50  airline  miles  from 
the  damsite,  respectively).  Based  on  these  factors,  the  full  $1.50/ 
man-day  benefit  value  for  general  recreation  is  assigned  to  the  visita¬ 
tion  estimates  for  Cooper  Lake.  Applying  this  general  recreation  day 
value  of  $1.50  would  result  in  an  annual  benefit  of  $2,262,000  for  the 
project . 

These  computations  resulted  in  an  average  annual  visitation 
estimate  of  1,508,000  which  was  used  for  determining  general  recrea¬ 
tion  (excluding  hunting  and  fishing)  benefits  for  the  reservoir  in 
the  draft  EIS. 

Since  benefits  claimed  previously  for  general  recreation  at  Cooper 
Lake  were  calculated  only  for  741,000  visitors  annually,  and  the  higher 
number  had  not  been  approved  formally  at  the  time  of  the  final  EIS, 
the  Corps  used  the  lower  visitation  for  the  purpose  of  determining 
benefits  in  the  final  EIS  for  alternatives  including  a  multipurpose 
reservoir  at  the  Cooper  site. 

The  1,508,000  annual  general  visitation  estimate  was  based  on  Corps 
regulations  and  guidance  in  effect  for  the  Cooper  Lake  study  and  is  a 
valid  initial  visitation  estimate  for  the  1974  base  year  analysis. 

Earlier  recreation  use  studies  done  prior  to  publishing  the  draft  EIS 
for  Cooper  had  developed  an  initial  recreation  use  estimate  of  741,000 
man-days  of  general  recreation  annually.  This  estimate  evolved  from 
earlier  studies  utilizing  1960  population  data  and  demand  projections, 
a  staged  initial  and  ultimate  pool  for  Cooper  Lake,  and  consideration 
of  competition  from  other  proposed  lakes  in  the  area  in  the  Texas 
Water  Plan  including  Big  Pine  Lake,  Sulphur  Bluff  I  and  II,  and  Naples 
I  and  II.  None  of  these  lakes  have  been  constructed.  Since  recrea¬ 
tional  benefits  derived  from  these  studies  were  more  than  adequate  to 
justify  the  proposed  recreation  development,  and  were  approved,  the 
Corps  used  the  earlier  estimate  for  the  purpose  of  estimating  surface 
water  related  (day  use  and  camping)  benefits  for  Cooper  Lake.  In  fact, 
no  recreation  benefits  were  needed  to  justify  the  remaining  project 
purposes,  and  recreation  could  be  deleted  as  a  project  purpose  leavinq 
a  still  economically  viable  flood  control  and  water  supply  project. 

Analysis  by  Principles  and  Standards.  Principles  and  Standards  (PSS) 
provides  a  range  of  values  from  $0.75  to  $2 . 25/man-day  for  general 
recreation  and  $1.00  to  $9.00  for  special  or  limited  opportunity 
recreation.  Higher  values  are  permissible  if  a  full  explanation  and 
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justification  for  their  use  is  given,  For  the  purpose  of  this  sensi¬ 
tivity  analysis,  the  high  range  of  these  values  is  considered  to  be 
$9.00  for  stream  fishing  (including  oxbows),  big-game,  waterfowl  and 
small  game  hunting,  and  wildlife  oriented  recreation.  These  could  be 
considered  to  be  specialized  forms  of  recreation  due  to  the  private 
ownership  of  most  land  in  Texas  and  the  lack  of  public  opportunities 
to  participate  freely  in  these  pursuits.  For  comparison  of  benefits 
attributable  to  the  multipurpose  Cooper  Lake  feature  of  considered 
alternatives,  based  on  P&S,  the  low  range  value,  high  range  value, 
and  no  value  for  general  recreation  were  applied  to  the  normal  range 
of  lake  water  oriented  recreation  expected  (camping,  lake  fishing, 
water  skiing,  picnicking).  A  $3.00  per  man-day  low  value,  a  $6.00 
pi  r  man-day  high  value,  and  no  value  was  used  for  comparison  of  bene- 
f its  claimed  for  waterfowl  hunting  on  the  lake.  Commercial  wildlife 
and  fishery  benefits  and  losses  for  the  lake  and  downstream  areas 
affected  by  various  alternatives  are  not  based  on  either  PSS  or  Supple¬ 
ment  1  to  Senate  Document  97.  These  values  are  therefore  kept  constant. 
The  results  of  these  changes  in  dollar  values  for  benefits  claimed  in 
the  1974  analysis  for  Cooper  Lake  are  displayed  in  table  3. 

This  table  was  modified  from  Table  IV-2  of  the  final  E1S,  Using 
values  from  these  tables,  an  analysis  can  be  made  to  test  the  sensitiv¬ 
ity  of  using  different  assumptions  on  appropriate  values  to  be  used. 
Results  of  this  analysis  are  summarized  in  table  4.  First  the  wild¬ 
life  and  fishery  benefits  (including  oxbows  where  applicable),  recrea¬ 
tion  benefits,  total  benefits,  wildlife  and  fishery  losses,  and  total 
charges  on  an  average  annual  basis  are  presented  for  the  reservoir 
and  levees  alternative.  Wildlife  and  fishery  losses  are  based  on 
total  man-day  of  various  hunting  and  fishing  potential  opportunity 
lost  due  to  loss  of  habitat.  This  is  the  same  data  as  presented  in 
the  final  EIS  based  on  values  from  Supplement  1  to  Senate  Document  97. 

To  test  the  first  point  listed  in  the  introduction  on  page  C-14 ,  the 
total  wildlife  and  fishery  losses  based  on  the  hiqhest  allowable  PSS 
value  for  the  total  man-days  lost  were  substituted  in  the  annual 
charges  for  this  alternative,  and  the  total  lake  recreation  benefits 
based  on  the  lowest  P&S  value  were  substituted  for  the  annual  benefits 
claimed.  High  P&S  values  were  retained  for  the  small  amount  of  wild¬ 
life  and  fishery  benefits  attributed  to  oxbows  in  the  Reservoir  and 
Levees  alternative  as  this  is  also  considered  a  specialized  form  °f 
recreation.  No  changes  were  made  to  the  other  annual  charges  or 
annual  benefits  developed  for  flood  control,  water  supply,  or  redevel¬ 
opment.  To  test  the  second  point  in  the  introduction,  the  total 
wildlife  and  fishery  losses  based  on  the  highest  P&S  values  were 
retained  as  an  annual  charge.  No  benefits  are  assumed  for  lake  recre¬ 
ation  including  fishing  and  waterfowl  hunting,  even  though  this 
estimated  use  is  supported  by  Corps  analysis.  Since  no  benefits  are 
claimed,  recreation  as  a  purpose  of  the  lake  was  assumed  to  be  deleted, 
and  the  annual  charges  for  the  reservoir  were  reduced  by  the  costs 
attributed  to  this  purpose  ($2,081,000  in  initial  cost  of  facilities 
and  $104,170  in  annual  operation  and  maintenance) .  For  comparison, 
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and  partially  to  address  the  third  point  above,  total  wildlife  and 
fishery  losses  based  on  the  highest  P&S  values,  and  total  lake  and 
oxbow  recreation  benefits  based  on  the  highest  P&S  values  were  also 
substituted  in  the  analysis  for  each  alternative.  It  can  be  seen  from 
table  4  that  regardless  of  the  values  used  within  the  range  provided 
(P&S  or  Senate  Document  97)  and  the  varying  of  assumptions  on  the 
appropriate  value  to  be  assigned  to  monetary  losses  and  benefits 
attributable  to  changes  in  man-day  use  as  a  result  of  the  Reservoir 
and  Levees  alternative,  the  total  benefit/cost  ratio  for  each  analysis 
remains  positive. 

In  a  letter  dated  July  24,  1978,  to  the  Lafayette  Field  Office  of 
the  US  Fish  and  Wildlife  Service,  the  Texas  Parks  and  Wildlife  Depart¬ 
ment  (TPWD)  provided  an  analysis  of  Corps  of  Engineers  estimates  for 
man-days  of  use  and  values  as  displayed  in  Table  IV-4  of  the  final 
EIS  for  the  Cooper  Lake  and  Channels  project.  In  that  letter,  the 
TPWD  verified  estimates  of  174.000  reservoir  days  of  fishing  gained 
with  Cooper  Reservoir  and  13,000  stream  days  on  the  Sulphur  River  in 
the  without  project  condition.  The  TPWD  provided  an  estimate  of  $8 
per  man-day  of  fishing  as  compared  to  the  $1.50  used  by  the  Corps. 

Using  the  $8  value  for  both  fishery  losses  and  gains,  the  net  increase 
in  fishing  monetary  benefits  would  be  substantial  although  the  type 
of  fishing  would  be  shifted  to  lake-oriented  fishing,  with  only  small 
increase  in  monetary  charges  to  the  project  from  losses  in  stream 
fishing. 

The  TPWD  also  stated  the  Corps  estimates  of  values  per  man-day  of 
use  were  too  low.  The  TPWD  did  not  furnish  a  set  value  per  man-day, 
but  suggested  several  methods  of  calculating  higher  values  based  on 
fees  charged  by  landowners,  entrance  fees  paid  for  State  hunting  areas, 
lease  fees  for  hunting  clubs,  and  the  1974  Economic  Survey  of  Wildlife 
Recreation  conducted  by  Georgia  State  University.  The  TPWD  referenced 
previous  estimates  of  values  provided  to  the  Fort  Worth  District  in 
1975  of  $25-42  for  big  game  hunting,  $20  for  waterfowl,  and  $5-10  for 
small  game.  These  values  represent  the  actual  costs  of  hunting  and 
do  not  represent  a  net  "willingness  to  pav"  for  the  particular  recrea¬ 
tion  activity.  Even  if  the  high  range  of  these  values  are  substituted 
for  the  man-day  losses  for  these  types  of  hunting,  $9  per  man-day  is 
used  for  losses  of  wildlife-oriented  recreation  and  low  values  of 
$1.50  per  man-day  for  lake  and  oxbow  fishing,  $6,00  per  man-day  of 
waterfowl  hunting,  and  $1.50  per  man-day  of  general  recreation,  are 
retained  for  benefit  calculations,  the  recommended  plan  in  the  final 
EIS  (Reservoir  and  Levees)  would  still  retain  a  favorable  benefit  to 
cost  ratio.  This  is  shown  in  table  5. 
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TABLE  4 


SENSITIVITY  OF  BENEFIT/COST  RATIO  TO  VARIOUS 
RANGES  OF  VALUES  USED  FOR  WILDLIFE, 

FISHERY,  AND  GENERAL  RECREATION 
GAINS  &  LOSSES 

Reservoir  &  Levees 
Alternative 
(1974  Analysis) 

1 .  Range  of  Va lues  From  Supplement  1 


to 

SD  97  (FEIS) 

a. 

Total  Fisli  &  Wildlife  Monetary  Losses 

54,100 

b. 

Total  Annual  Charges 

3,178,100 

c . 

Lake  General  Recreation  Benefits 

+1,111,500 

d. 

Fish  &  Wildlife  Monetary  Gains 

+  341,010 

e. 

Total  Annual  Project  Benefits 

4,727,510 

f . 

Benefit/Cost  Ratio 

1.5 

Low 

P&S  Value  For  Lake  Recreation,  Includ- 

ing 

Fishing,  and  High  P&S  Value  for  Oxbow 

Gains  and  Fish  &  Wildlife  Losses 

a . 

Total  Fish  &  Wildlife  Monetary  Losses 

-  194,335 

b. 

Total  Annual  Charges 

3,318,335 

c . 

Lake  General  Recreation  Benefits 

+  555,750 

d. 

Fish  and  Wildlife  Monetary  Gains 

+  221,397 

e . 

Total  Annual  Project  Benefits 

4,052,147 

f . 

Benefit/Cost  Ratio 

1.2 

PRS 

High  Values  for  All  Recreation,  Fish  & 

Wildlife  Gains  and  Losses 

a . 

Total  Fish  &  Wildlife  Monetary  Losses 

-  194,335 

b. 

Total  Annual  Charges 

3,318,335 

c . 

Lake  General  Recreation  Benefits 

+1,667,250 

d. 

Fish  &  Wildlife  Monetary  Gains 

+  508,287 

Q 

Total  Annual  Project  Benefits 

5,450,537 

f  . 

Benefit/Cost  Ratio 

1.6 

No 

Benefits  for  Lake  Recreation,  Sport  Fishing, 

or  Sport  Hunting.  P&S  High  Values  Used  for 

Fish  &  Wildlife  Losses  f.  Oxbow  Gains 

a. 

Total  Fish  &  Wildlife  Monetary  Losses 

-  194,335 

b. 

Total  Annual  Charges 

3,143,129 

c . 

Lake  General  Recreation  Benefits 

0 

d. 

Fish  &  Wildlife  Monetary  Gains 

+  77,952 

0  . 

Total  Annual  Project  Benefits 

3,352,952 

f . 

Benefit/Cost  Ratio 

1.1 

Note:  All  benefits  and  charges  other  than  recreation,  fish  and  wildlife 
remain  constant  in  the  above  analysis. 
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TABLE  5 


BENEFIT/COST  ANALYSIS  OF  (FEIS)  RECOMMENDED  PLAN 
USING  TPWD  HIGH  RANGE  VALUES 
1/ 


2/ 


Total  Fish  and  Wildlife  Losses 
Total  Annual  Charges 
Recreation  Benefits  of  Lake  — 
Fish  and  Wildlife  Benefits  — ■ 
Total  Benefits 
Benefit  to  Cost  Ratio 


$  274,327 

3,398,327 
1,111,500 
341,010 
4,727,510 
1.4 


Notes : 

1/  $42.00  per  man-day  of  big  game  hunting,  $20.00  per  man-day  of 

waterfowl  hunting,  $10.00  per  man-day  of  small  game  hunting, 
$9.00  per  man-day  wildlife  recreation,  $9.00  per  man-day  stream 
fish,  plus  commercial  losses. 

2/  $1.50  per  man-day  of  general  recreation. 

3/  $1.50  per  man-day  of  fishing,  $6.00  per  man-day  for  waterfowl 

hunting,  plus  commercial  benefits. 


Conclusion.  As  can  be  seen  from  the  foregoing  analysis  monetary 
wildlife  and  fishery  losses,  even  when  assigned  a  high  value,  usually 
have  little  influence  on  the  total  annual  charges  developed  for  a 
large  multiple  purpose  water  resource  project.  This  has  resulted  in 
the  current  policy  of  using  a  habitat  or  other  ecologically  based 
method  ir.  addition  to  monetary  analysis  for  determining  the  signifi¬ 
cance  of  wildlife  and  fishery  losses  attributable  to  a  Federal  project. 
For  the  purpose  of  offically  calculating  benefits  claimed  for  the 
Cooper  Lake  and  Channels  project,  and  the  comparison  of  alternatives, 
the  appropriate  values  should  be  those  in  Supplement  1  to  Senate 
Document  97.  This  is  due  to  the  authorization  date  and  status  of 
the  project,  and  to  the  fact  that  recreation  was  added  as  a  project 
purpose  in  1967,  nearly  7  years  prior  to  the  effective  date  of  PSS. 

If  P&S  values  are  to  be  used,  the  Corps  believes  the  appropriate  values 
to  be  assigned  should  be  within  the  range  provided  and  the  same  for 
both  crediting  benefits  and  determination  of  wildlife  and  fishery 
monetary  losses.  If  these  values  are  used,  the  overall  benefit/cost 
analysis  will  be  as  economically  sound  as  using  the  values  recommended 
by  the  Corps  from  Supplement  1  to  Senate  Document  97 . 

Applicability  of  the  Water  Resources  Council  Procedures.  The 
Water  Resources  Council  published  new  "Procedures  for  Evaluation  of 
National  Economic  Development  (NED)  Benefits  and  Costs  in  Water 
Resource  Planning"  in  the  Federal  Register  December  14,  1979,  This 
manual  includes  new  procedures  which  are  to  be  used  for  determining 
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recreation  benefits  and  losses  of  Federal  water  resource  projects. 
Applicability  of  the  new  procedures  is,  in  part,  as  follows: 

a.  The  procedures  apply  to  all  Level  C  (project)  planning 
subject  to  the  P&S,  including  (1)  projects  that  may  be 
approved  by  agency  administrators,  (2)  projects  requiring 
Congressional  authorization,  and  (3)  authorized  projects  or 
separable  features  of  authorized  projects  not  yet  under  con¬ 
struction  for  which  agencies  currently  prepare  postauthor¬ 
ization  planning  documents.  For  the  purposes  of  this  manual, 
a  project  shall  be  considered  "under  construction"  when  funds 
have  been  appropriated  by  the  Congress  or  budgeted  by  the 
President  for  land  acquisition  or  physical  construction 
activity.  Projects  for  which  postauthorization  planning 
documents  are  not  required  shall  be  considered  under 
construction  when  authorized  for  construction. 

b.  The  Secretaries  of  Departments  shall  retain  the  discre¬ 
tion  to  review  those  projects  not  under  construction  and  may, 
under  their  discretionary  authority,  wholly  exempt  a  project 
from  complying  with  this  Manual  of  Procedures  or  partially 
exempt  a  project  and  direct  expedited  additional  planning 

to  meet  specific  procedures.  This  discretionary  authority 
applies  to  those  projects  not  yet  authorized  for  which  pre¬ 
authorization  planning  is  now  complete  or  will  be  complete 
by  the  end  of  FY  1980  and  to  those  authorized  projects  re¬ 
quiring  postauthorization  planning  if  such  planning  is  now 
complete  or  will  be  complete  by  end  of  FY  1980.  For  purposes 
of  applying  this  manual,  preauthorization  or  postauthorization 
planning  shall  be  considered  complete  when  the  appropriate 
planning  documents  have  been  approved  by  the  responsible 
agency's  field  office.  Secretarial  authority  to  exempt 
projects  from  the  procedures  of  this  manual  is  provided  to 
prevent  undue  loss  of  time  or  expenditure  of  public  funds  in 
those  cases  in  which  the  Secretary  judges  additional  planning 
to  be  unnecessary.  This  discretionary  authority  may  not  be 
exercised  after  July  31,  1981. 

c.  Authorized  projects  exempted  from  complying  with  the 
Principles  and  Standards  are  also  exempted  from  complying 
with  the  procedures  of  this  manual. 

As  stated  previously,  the  Cooper  Lake  and  Channels  project  was 
authorized  in  1955  and  is  not  subject  to  P&S  except  under  discretionary 
authority  by  the  agency.  Various  physical  features  of  the  project 
have  been  under  construction  since  1959,  and  land  acquisition  for  the 
reservoir  is  98  percent  complete.  Therefore,  Cooper  Lake  and  Channels 
is  exempted  from  the  manual  under  paragraphs  a  and  c.  Agency  discre¬ 
tionary  authority  to  exempt  the  Cooper  Lake  and  Channels  project  under 
paragraph  b  could  also  be  applied  if  the  project  were  not  considered 
under  construction. 
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Changes  in  benefits  with  the  new  Water  Resources  Council  Procedures . 
The  new  procedures  provide  three  methods  of  determining  net  benefits 
for  recreation  at  water  resource  projects:  (1)  Travel  Cost,  (2)  Contin¬ 
gent  Valuation,  and  (3)  Unit  Day  Values.  The  Unit  Day  Value  method 
has  been  applied  to  the  Cooper  Lake  and  Channels  project  planning 
studies  using  the  values  from  Supplement  1  to  Senate  Document  97.  These 
are  the  correct  values  to  be  used  in  project  formulation,  evaluation, 
and  justification  of  benefits  claimed  for  the  project.  The  range  of 
values  in  P&S  has  also  been  applied  to  show  sensitivity  of  using 
different  values  for  recreation  and  fish  and  wildlife  net  gains  and 
losses  in  the  previous  analysis.  Appendix  3  to  Subpart  K  of  the  new 
manual  provides  a  new  schedule  of  applicable  values  if  the  Unit  Day 
Value  method  is  used.  Using  a  value  higher  than  the  maximum  values 
in  this  schedule  is  not  allowed.  Maximum  value  for  general  recreation 
is  $3.22,  for  general  hunting  and  fishing  $3.20,  for  specialized  hunt¬ 
ing  and  fishing  and  other  specialized  recreation  $12.87.  The  lowest 
value  in  the  range  listed  is  $1.07  for  general  recreation  with  low 
quality  or  low  demand.  Use  of  these  new  values,  even  though  not 
applicable  to  the  Cooper  Lake  and  Channels  project,  would  not  signifi¬ 
cantly  change  project  formulation  and  selection. 


Benefit/Cost  Analysis  for  Alternatives  not  Addressed  in  the  Final  EIS 

Water  supply  only  alternative.  A  "Water  supply  only"  alternative 
was  not  addressed  in  the  final  EIS.  This  alternative  was  developed 
for  presentation  in  the  supplemental  EIS.  The  formulation  methodology 
and  a  detailed  analysis  of  the  benefits  and  costs  are  shown  in  appendix 
D,  Plan  Formulation.  Benefit  analysis  for  the  Watci  Supply  Only 
alternative  is  presented  in  section  II  of  this  appendix. 

Benefits  for  final  EIS  nonstructural  and  combination  measures.  Benefits 
were  not  shown  for  flood  control,  wafer  supply,  recreation,  fish  and 
wildlife,  and  area  redevelopment  in  various  nonstructural  measure's  or 
alternatives  and  combination  nonstructural-structural  alternatives 
presented  in  the  final  EIS.  The  most  notable  of  the  alternatives  which 
does  not  show  benefits  in  one  or  more  categories  arc  the  nonstructural 
and  combination  plans  along  with  flood  insurance  and  flood  warning  and 
evacuation.  The  benefits  for  the  tbovc  alternative  pin,..-,  were  com¬ 
puted  based  upon  several  assumptions  utilized  in  formulation  of  each 
plan.  These  assumptions  are  discussed  in  conjunction  with  each  of 
the  final  EIS  alternative  plans  in  the  following  paragraphs.  The 
nonstructural  measures  and  alternatives  have  been  reformulated  into 
a  comprehensive  nonstructural  plan  for  presentation  in  the  supplemental 
LIS.  Benefit  analysis  for  the  comprehensive  nonstructural  plan  is 
presented  in  section  II  of  this  appendix,  aid  the  formulation  method¬ 
ology  and  benef i t/cost  evaluation  is  found  in  appendix  D,  Plan  Formu¬ 
lation. 


'  - 
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Fee  purchase.  The  nonstructural  fee  purchase  plan  investigated  in 
the  final  EIS  proposed  the  buy-out  of  the  entire  30-year  flood  plain 
both  above  and  below  the  proposed  damsite.  The  combination  plan 
(reservoir  and  fee  purchase)  proposed  the  buy-out  of  the  30-year  flood 
plain  below  the  damsite  only.  Both  past  and  present  Corps  economic 
policy  requires  that  land  and  structures  which  are  part  of  the  project 
must  be  excluded  from  the  benefit  analysis.  Since  the  payment  for 
land  and  structures  includes  the  amount  of  value  which  represents  the 
damage  portion,  to  count  the  damages  as  benefits  would  be  double  count¬ 
ing  on  both  the  costs  and  benefits  side  of  the  equation.  Based  on  the 
above  assumption,  no  damages  were  claimed  nor  flood  control  credited 
to  the  fee  purchase  plans.  Benefits  were  generated  under  the  assump¬ 
tion  that  implementation  of  these  plans  would  place  the  lar.d  in  public 
ownership  which  could  be  utilized  for  recreation  and  fish  ind  wildlife 
purposes.  Benefits  attributable  to  these  two  project  components  were 
estimated  at  $370,100  and  $122,100  for  recreation  and  fish  and  wildlife, 
respectively,  for  the  nonstructural  plan.  For  the  combination  plan 
(reservoir  and  fee  purchase)  recreation  and  fish  and  wildlife  benefits 
are  $1,111,500  and  $433,000,  respectively.  Detailed  analysis  of  these 
benefits  was  included  in  section  VI,  page  VI-36  of  the  final  EIS. 

Annual  charges  for  this  nonstructural  alternative  were  estimated  at 
$1,782,500  with  a  resultant  BCR  of  0.3.  Annual  charges  for  this 
combination  plan  were  estimated  at  $4,151,100  with  a  resultant  BCR 
of  0.8. 

Restrictive  easement.  Adoption  of  this  nonstructural  alternative 
would  involve  the  purchase  of  a  flowage  easement  for  89,200  acres 
located  within  the  30-year  flood  plan  above  and  below  the  damsite.  The 
combination  alternative  (reservoir  and  restrictive  easement)  involves 
60,200  acres.  The  plans  would  prohibit  the  placing  of  any  new  struc¬ 
tures  in  the  flood  plain  but  would  not  restrict  agricultural  usage  of 
the  lands  under  current  guidelines.  Based  upon  the  definition  of 
restrictive  easement  no  change  in  current  agricultural  practices  was 
assumed  and  the  easement  payment  to  the  landowners  would  equate  to  all 
potential  flood  damage  losses.  Since  the  flowage  easement  payment 
would  be  based  on  the  damages  incurred,  no  benefits  were  claimed. 
Similarly,  other  possible  benefits  such  as  fish  and  wildlife  also 
were  not  claimed  as  the  flowage  easement  would  not  place  the  lands 
in  public  ownership.  Annual  charges  for  restrictive  easement  only 
were  estimated  at  $1,149,000  with  a  resultant  0.0  BCR.  For  the 
combination  of  reservoir  and  restrictive  easement  annual  charges 
were  $3,696,100  with  a  RCR  of  0.9 

Nonres tr ict ive  easement.  This  measure  would  entail  making  a  one 
time  payment  for  future  flood  losses  within  the  affected  30-year  flood 
plain.  The  damages  were  assumed  to  be  a  project  cost.  Landowners 
would  be  permitted  to  continue  practicing  farming  and  to  place  struc¬ 
tures  in  the  flood  plain.  The  plan  would  not  produce  flood  control 
lenefits  for  any  of  the  potential  damage  categories  within  the  flood 
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plain.  Again,  the  land  would  remain  in  private  ownership  and  ct  lid 
not  be  controlled  and  would  not  generate  recreation  or  fish  and  wild¬ 
life  benefits.  The  annual  charges  to  this  nonstructural  plan  were 
estimated  at  $754,000  with  a  resulting  BCR  of  0,0.  Annual  charges  for 
the  combination  plan  (reservoir  and  nonrestrictive  easement)  were 
estimated  at  $3,458,100  with  a  BCR  of  0.9  resulting. 

Flood  insurance.  The  purchase  of  flood  insurance  does  not  prevent 
potential  flood  losses  to  flood  plain  inhabitants.  Rather,  the 
damages  and  costs  of  insurance  are  redistributed  between  an  individual 
and  the  nation  as  a  whole.  Federal  Insurance  Administration,  the 
agency  responsible  for  the  operation  of  the  program,  insures  all  types 
of  structures  including  farm  buildings.  State  and  local  governments 
participating  in  the  program  enforce  land  use  and  control  measures 
that  guide  land  development  in  flood  prone  areas  in  order  to  avoid  and 
reduce  future  flood  damages.  The  major  effect  is  n  existing  and 
future  structures  located  within  the  100-year  flood  plain.  The  final 
EIS  noted  that  there  were  no  habitable  structures  in  the  flood  plain. 
Recent  investigations  for  the  comprehensive  nonstructural  plan  revealed, 
however,  that  two  habitable  structures  and  seven  small  farm  structures 
are  located  within  the  100-year  flood  plain.  Average  annual  flood 
damages  for  these  structures  are  estimated  to  be  about  $200  for  the 
habitable  structures  and  $200  for  the  farm  buildings.  Other  items 
within  the  flood  plain,  such  as  cattle  and  crops,  are  not  insurable 
under  the  FIA  program.  In  view  that  the  annual  flood  damages  to  these 
structures  are  minimal  and  most  of  the  damages  consisted  of  non-insur¬ 
able  properties,  the  purchase  of  flood  insurance  was  not  consi^red 
a  viable  alternative  and  no  benefits  or  costs  were  developed  :  ••  the 

option . 

Flood  plain  zoning.  Flood  plain  zoning  encompasses  a  number  of 
regulations  regarding  flood  plain  activities  such  as  adherence  to 
building  codes  or  restrictive  use.  While  Texas  counties  have  the 
authority  under  the  Texas  Flood  Insurance  Act  to  adopt  and  enforce 
flood  plain  zoning,  the  tool  does  not  apply  to  damageable  croplands 
in  a  flood  plain.  These  regulations  generally  are  applicable  to 
existing  structures  and  future  structures  located  in  the  flood  plain. 
Thus,  zoning  regulations  established  in  connection  with  the  Flood 
Insurance  Act  are  generally  more  useful  and  effective  in  urban  commun¬ 
ities  than  in  rural  areas.  Current  regulations  allow  owners  of  exist¬ 
ing  structures  to  repair  damages  experienced  from  flooding  but  not 
to  make  improvements  or  additions  to  the  damaged  structures.  Individ 
uals  desiring  to  build  new  structures  in  the  flood  plain  are  required 
to  raise  the  floor  elevation  to  at  least  100-year  flood  level  in 
order  to  minimize  the  threat  of  flooding. 

In  the  case  of  the  Sulphur  River  flood  plain,  it  was  determined 
that  adoption  of  zoning  regulations  alone  would  not  be  a  very  effective 
measure  to  control  flood  losses.  This  was  due  to  the  fact  most  of 
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the  lands  were  committed  to  agricultural  activities  not  covered 
under  the  FIA  program  and  the  rural  nature  of  the  area.  As  indicated 
above,  recent  studies  revealed  that  there  are  only  two  habitable 
structures  located  within  the  100-year  flood  zone.  The  likelihood 
for  any  extensive  new  development  also  appears  highly  doubtful. 

Given  these  circumstances,  further  investigations  did  not  appear 
warranted  and  this  nonstructural  measure  was  omitted  as  a  possible 
option  to  control  flooding  in  the  affected  study  area. 

Flood  warning  and  evacuation.  This  nonstructural  measure  can  be 
an  effective  tool  in  avoiding  flood  losses  if  ample  warning  can  be 
provided  flood  plain  occupants.  Unfortunately,  the  Sulphur  River 
rises  rather  rapidly,  and  experiences  flash  flooding  peaks  rather 
than  slow  rising  peaks  which  can  be  easily  predicted.  Losses  of 
cattle  and  farm  equipment  during  the  1971  flood  help  support  the 
river's  potential  to  rise  rapidly.  Thus,  it  is  felt  that  a  flood 
warning  system  would  not  provide  sufficient  time  for  agricultural 
producers  to  remove  their  cattle  and  equipment.  Given  this  situation, 
it  was  decided  that  flood  warning  and  evacuation  measures  would  not 
be  practicable  and  no  benefits  or  costs  were  developed  for  this  type 
system. 
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SECTION  II 

BENEFIT  EVALUATION  FOR  1974  PRICE  LEVEL 


Introduction 


This  section  of  the  report  documents  economic  investigations  and 
analysis  made  to  determine  the  project  benefits  that  would  be  assign¬ 
able  to  the  four  management  plans  given  detailed  consideration  in 
reformulation  studies  made  during  1979  and  1980.  The  investigations 
undertaken  and  the  procedures  and  evaluations  conducted  to  calculate 
estimates  of  the  project  benefits  are  described  in  subsequent  para¬ 
graphs.  The  benefits  assigned  to  the  plans  evaluated  encompass  only 
those  that  are  tangible  and  quantifiable.  In  calculating  the  benefits, 
the  prices  were  set  at  1974  levels  and  a  100-year  period  of  analysis 
(1990-2089)  with  a  project  interest  rate  of  3-1/4  percent  imposed. 

Prior  reports  prepared  by  the  Corps  in  the  mid  1970's  and  support¬ 
ing  computations  contained  in  working  papers  served  as  the  principal 
data  sources  for  these  current  studies.  Two  key  documents  referred 
to  extensively  were  "Alternative  Plans  Studies,  Appendix  to  Summary 
Report”  prepared  by  Forrest  and  Cotton,  Inc.,  Consulting  Engineers, 
dated  March  1975,  and  "General  Design  Memorandum  No.  2-B,  Revised 
Supplement  No.  1,  Plan  Selection  Report,"  prepared  by  New  Orleans 
District,  dated  February  1977  and  revised  June  1977,  As  part  of 
these  current  studies,  a  review  was  also  made  of  the  economic  and 
land  use  data  collected  in  the  previous  studies.  Utilizing  these 
data,  reevaluations  were  conducted  to  develop  estimates  of  the  proj¬ 
ect  benefits  assignable  to  the  various  plans  investigated. 

Plans  investigated.  As  noted  earlier,  formulation  studies  involved 
reevaluation  of  the  22  alternative  previously  developed  and  evaluations 
of  selected  new  alternatives.  As  a  result  of  these  investigations, 
four  alternative  management  plans  were  selected  for  detailed  consider¬ 
ation.  A  brief  description  of  the  pertinent  project  features  and 
planning  objectives  provided  under  each  of  the  plans  is  presented 
in  table  6. 

Surveys .  Prior  investigations  included  field  surveys  of  the  area 
in  1972  to  obtain  pertinent  data  on  prevailing  economic  conditions 
and  land  use  activities.  These  surveys  were  made  by  Forrest  and 
Cotton,  Inc.,  an  A-E  consultant.  As  part  of  the  contractor's  activi¬ 
ties,  interviews  were  conducted  with  representatives  of  the  Agricul¬ 
tural  Stabilization  and  Conservation  Service  and  committee  members, 

Soil  Conservation  Service  and  numerous  farmers  and  ranches  in  the 
area.  Aerial  photographs  prepared  from  overflights  made  in  early 
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MANAGEMENT  PLANS  INVESTIGATED  IN  DETAIL 
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parks  at 


1972  and  USGS  topographic  maps  were  utilized  in  defining  existing 
land  uses  and  delineating  the  flood  plain  limits.  In  1974  the  con¬ 
tractor  resurveyed  the  study  area.  Minor  adjustments  were  made  where 
appropriate  in  the  field  data  and  land  use  maps  to  reflect  1974 
conditions . 

Study  area.  The  study  area  was  defined  as  that  region  that  would 
be  most  significantly  affected  by  the  plans  investigated.  The  area 
identified  encompassed  six  counties:  Red  River,  Lamar,  Delta,  Hopkins, 
Franklin,  and  Titus  counties.  The  South  Sulphur  and  Sulphur  Rivers 
form  the  boundaries  between  Lamar,  Delta,  and  Red  River  counties  on 
the  north  side,  and  Hopkins,  Franklin,  and  Titus  counties  on  the  south 
side.  Numerous  small  cities  are  scattered  throughout  the  region  with 
the  largest  being  Commerce,  Sulphur  Springs,  Mount  Vernon,  Mount 
Pleasant,  and  Paris.  The  flood  plain  lands  within  the  study  area 
extend  from  Highway  259  at  the  eastern  end  of  the  basin  about  Wright 
Patman  Lake  to  a  western  limit  near  the  county  line  between  Delta, 
Hopkins,  and  Hunt  counties  at  Highway  271.  There  are  no  towns  within 
the  area  surveyed. 


Land  Use 


Land  use  studies  made  in  connection  with  the  1974  evaluations  gave 
consideration  to  both  those  areas  above  and  below  the  proposed  damsite. 
FWD  studies  covered  the  same  area  and  are  based  on  existing  (status 
quo)  conditions  that  prevailed  shortly  after  the  time  of  the  court 
injunction.  The  1972  aerial  photographs  served  as  base  maps  in  the 
land  use  classifications.  Existing  land  use  activities  were  cate¬ 
gorized  according  to  three  major  types  of  use,  i.e.,  woodlands,  semi- 
wooded,  and  cleared  lands. 

The  flood  plains  lands  along  the  Sulphur  River  were  found  to  have 
certain  associated  economic  activities.  The  woodland  areas  were 
mainly  used  as  marginal  feeding  grounds  for  cattle  grazing  and  for 
commercial  timber  production.  Green  ash  and  oak  are  the  two  principal 
types  of  trees  harvested  from  the  woodland  areas.  Ranchers  used  the 
semi-wooded  and  cleared  areas  as  pastures  for  cattle  production. 

Only  a  small  amount  of  acreage  was  found  in  row  crops.  Farminq  of 
those  lands,  however,  was  expected  to  be  phased  back  into  pastureland 
in  the  near  future  based  on  agricultural  trends  at  the  time.  Coastal 
bermuda  grasses  would  ue  qrown  in  these  converted  areas  which  would 
be  similar  to  the  dominant  type  of  grasses  grown  in  existing  flood 
plain  pasturelands . 

Without  project  (status  quo)  land  use  conditions.  Future  land  use 
ac* ivities  in  the  study  area  are  expected  to  remain  in  a  near  static 
state  under  without  project  conditions.  The  potential  does  exist 
for  some  wooded  areas  to  be  converted  to  pasturelands  in  the  future. 
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The  amount  of  acreages  involved,  however,  is  expected  to  be  insignifi¬ 
cant  and  would  not  warrant  adjustment  in  future  without  project  land 
use  conditions.  A  total  of  91,200  acres  of  land  are  located  within 
the  study  area  of  which  65  percent  is  wooded,  14  percent  is  semi- 
wooded  and  21  percent  is  in  cleared  lands.  A  summary  of  existing  land 
uses,  by  major  activity,  is  presented  in  table  7. 

With  project  land  use  conditions.  The  land  area  that  would  be 
protected  under  with  project  conditions  would  vary  under  each  of  the 
structural  plans  investigated.  Out  of  a  total  of  97,000  acres,  the 
Reservoir  and  Levees  plan  would  provide  flood  protection  to  about  9 
percent  of  the  cleared  areas,  3  percent  of  the  semi-wooded  areas,  and 
12  percent  of  the  woodlands.  In  the  case  of  the  Reservoir  Only  plan, 
flood  protection  would  be  provided  to  about  8  percent  of  the  cleared 
areas,  about  2  percent  of  the  semi-wooded  areas,  and  3  percent  of  the 
woodlands.  The  Water  Supply  Only  plan  does  not  include  provision 
for  any  flood  protection  downstream  of  the  damsite.  Similarly,  there 
are  no  provisions  for  flood  protection  in  the  comprehensive  nonstruc- 
tural  plan  investigated.  Instead,  it  is  proposed  that  present  land 
use  activities  that  currently  sustain  flood  losses  be  altered  to  uses 
more  compatible  with  the  recurring  flooding  situation.  Overall,  the 
nonstructural  plan  would  encompass  about  85,300  acres  of  land  of  which 
agricultural  usage  would  be  recommended  on  only  about  22  percent  of 
the  area.  The  land  area  within  the  3-year  flood  zone  would  encompass 
66,200  acres  of  which  5  percent  consists  of  cleared  lands,  10  percent 
is  semi-wooded  and  85  percent  is  in  woodlands.  This  zone  is  recommended 
as  a  natural  habitat  area.  The  land  area  between  the  3-year  and  30-year 
flood  frequency  would  be  dedicated  to  agricultural  usage.  A  total  of 
about  19,100  acres  lie  within  this  zone  of  which  about  67  percent  is 
cleared  lands,  16  percent  is  semi-wooded,  and  17  percent  is  woodlands. 

A  more  detailed  description  of  anticipated  land  use  changes  that  would 
occur  if  the  Comprehensive  Nonstructural  plan  were  implemented  is 
presented  subsequently  in  this  section.  Acreage  estimates  of  the 
anticipated  major  land  use  activities  for  this  plan  were  previously 
presented  in  table  7. 


structural  and  Nonstructural  Plans  Benefit  Evaluations 


The  procedures  used  to  estimate  the  benefits  expected  to  accrue 
to  the  three  structural  plans  and  the  one  nonstructural  plan  investi- 
gated  are  described  in  the  following  naragraphs .  Project  related 
purposes  examined  to  determine  the  benefits  accruing  to  the  particular 
element  included  in  each  plan: 

•  Estimating  the  inundation  reduction  benefits  to  agricultural  and 
non-agri cultural  properties  that  occur  with  the  flood  control  improve¬ 
ments  . 
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•  Calculation  of  agricultural  intensification  benefits  that  would 
be  realized  by  agricultural  producers  with  the  flood  control  improve¬ 
ments,  additional  protection  would  be  afforded  to  the  flood  plain 
occupants.  This,  in  turn,  would  allow  for  more  intensified  and  efficient 
use  of  these  lands  resulting  from  the  reduced  flood  hazard. 

•  Evaluating  water  supply  benefits  expected  to  result  from  the 
construction  of  Cooper  Lake  reservoir. 

•  Measuring  the  recreation  opportunities  afforded  by  the  various 
management  plans. 

•  Identification  and  estimation  of  the  area  redevelopment  benefits 
that  would  result  by  the  hiring  of  underemployed  and  unemployed 
manpower  in  the  construction  and  operation  of  the  project. 

•  Determination  of  the  fish  and  wildlife  benefits  that  would  acrue 
to  the  plans  considered  as  a  result  of  increased  fishing  and  hunting 
opportunities . 

•  Calculation  of  the  storage  exchange  benefits  that  would  be 
derived  as  a  result  of  converting  flood  control  storage  space 

Wright  Patman  Lake  to  municipal  and  industrial  water  supply  space.  The 
inclusion  of  the  flood  control  storage  at  Cooper  Lake  site  would  be 
provided  to  allow  the  above  transfer  to  take  place. 

As  noted  earlier,  recent  studies  made  by  FWD  included  a  thorough 
review  of  prior  economic  evaluations  and  reports.  These  investigations 
revealed  that  the  procedures  utilized  generated  reasonable  estimates 
of  the  benefits  for  many  of  the  project  outputs.  As  a  result  of  these 
findings  most  of  the  methodologies  and  benefit  estimates  described 
herein  were  obtained  from  the  GDM,  Supplement  No.  1,  Plan  Selection 
Report,  dated  February  1977,  revised  June  1977,  and  from  working  papers. 
Two  exceptions  are  the  water  supply  and  fish  and  wildlife  benefits 
claimed.  These  two  benefit  categories  were  reanalyzed  because  of 
changes  in  the  project  costs  which,  in  turn,  altered  the  water  supply 
benefits  claimed,  and  an  updated  estimate  of  the  fish  and  wildlife 
benefits  was  developed  by  the  U.S.  Fish  and  Wildlife  Service.  A 
detailed  description  of  the  techniques  utilized  in  evaluating  the 
three  structural  plans  are  presented  herein.  Economic  evaluations 
made  in  connection  with  the  Comprehensive  Nonstructural  plan  considered 
also  are  documented  in  this  section  of  the  report. 

Agricultural  benefits.  Two  basic  types  of  cattle  operations  are 
involved  in  the  project  area.  These  are  cow-calf  enterprises,  gener¬ 
ally  involving  one  cow  for  every  four  acres  of  land  and  resulting  in 
a  weaned  calf  crop  of  about  78  percent  under  average  management 
conditions;  and  stocker-calf  enterprises,  in  which  calves  are  pur. 
chased  and  generally  grazed  at  the  rate  of  1.25  animals  per  acre  with 


Appendix  C 
ir. 


an  average  death  loss  of  4  percent  under  average  management  conditions. 
Under  advanced  management  conditions,  cow-calf  enterprises  will  support 
one  cow  for  every  two  acres  and  result  in  a  weaned  calf  crop  of  90 
percent,  and  stocker-calf  enterprises  will  support  2,0  animals  per 
acre  with  a  death  loss  of  about  2  percent. 

The  economic  yield  of  an  acre  of  grazing  land  depends  on  the  type 
of  operation,  i.e.,  cow-calf  or  stocker-calf  enterprise;  and,  the  type 
of  management  the  yield  based  on  an  average  calf  weight  of  400  pounds, 
a  weaned  calf  crop  of  78  percent  with  one  cow  for  every  four  acres, 
amounts  to  78  pounds  of  veal  per  acre.  Based  on  current  normalized 
prices  for  the  State  of  Texas  of  $46.20  per  hundred  weight  for  veal, 
this  amounts  to  $36.04  per  acre.  In  addition  cull  cows  and  bulls 
represent  an  economic  yield  equal  to  approximately  20  percent  of  the 
calf  production  or  another  $7.21  per  acre.  This  results  in  a  total 
economic  yield  of  $43.25  per  acre  for  the  cow-calf  enterprise  under 
average  management  conditions. 

Under  average  management  conditions,  a  typical  stocker-calf  enter¬ 
prise  involves  purchase  of  calves  at  400  pounds  which  are  subsequently 
sold  at  650  pounds.  Based  on  the  4  percent  death  loss  and  1.25  ani¬ 
mals  per  acre,  the  total  gain  in  weight  per  acre  amounts  to  280  pounds 
with  the  resulting  economic  yield  of  $129,36  per  acre. 

Under  advanced  management  conditions,  a  cow-calf  enterprise  with 
one  cow  for  every  two  acres  and  a  weaned  calf  crop  of  90  percent  with 
an  average  calf  weight  of  5 00  pounds,  yields  225  pounds  per  acre,  or 
$103.95  per  acre  returned  on  calf  production.  In  addition,  cull  cows 
and  bulls  produce  a  yield  of  about  14  percent  of  the  calf  production 
or  an  additional  $14.55  per  acre  resulting  in  the  total  economic 
return  of  $118.50  per  acre.  In  the  case  of  stocker-calf  enterprise 
under  advanced  management  in  which  calves  are  stocked  at  400  pounds 
and  sold  at  700  pounds  and  experience  only  a  2  percent  death  loss, 
the  average  yield  is  572  pounds  per  acre  resulting  in  an  economic 
return  of  $264.26  per  acre. 

Typical  land  utilization  with  the  Sulphur  Valley  bottom  involves 
approximately  20  percent  under  advanced  management  and  80  percent  under 
average  management  with  30  percent  of  each  cateqory  in  stocker-calf 
enterprises  and  70  percent  in  cow-calf  enterprises.  Accordingly,  the 
weighted  average  economic  return  per  acre  has  been  computed  as  follows: 


Cow-calf  advanced  = 

0.70 

X 

0.20 

X 

$118.50  = 

$16.59 

Cow-calf  average  = 

0.70 

X 

0.80 

X 

$  43.25  a 

$24.22 

Stocker-calf  advanced  = 

0.30 

X 

0.20 

X 

$264.26  = 

$15.86 

Stocker-calf  average  = 

0.30 

X 

0.80 

X 

$129.36  = 

$31.05 

Weighted  Average 

Economic 

Return 

Per  Acre  = 

$87.72 
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The  weighted  average  return  of  $87,72  per  acre  represents  the 
economic  potential  of  the  Sulphur  River  bottomland.  In  evaluating 
the  economic  benefit  associated  with  the  proposed  alternatives,  the 
basic  procedure  has  been  to  ascertain  the  extent  of  damages  that  have 
occurred  under  the  historical  flood  series  to  the  area  protected  by 
each  alternative.  This  involved  the  development  of  selected  stage- 
area  curves  which  compared  the  land  area  that  would  be  flooded  given 
different  flood  events.  These  curves  were  compiled  using  backwater 
profiles  for  each  of  the  major  land  use  categories  considered  in  the 
study,  i.e.,  wooded,  semi -wooded,  and  cleared  areas,  under  with  and 
without  project  conditions.  Exhibits  1  through  3  illustrate  the 
resultant  curves  for  the  "status  quo"  conditions  and  structural  alter¬ 
natives  investigated.  These  curves  were  then  utilized  in  conjunction 
with  the  historic  flood  series  from  1945  through  1971,  inclusive,  to 
determine  the  total  area  of  cleared  land  and  semi-wooded  land  pro¬ 
tected  by  new  works  for  each  of  the  floods  in  this  series.  Damages 
prevented  by  each  alternative  were  evaluated  by  utilizing  a  pasture 
damage  curve  prepared  in  1958  Corps  studies.  The  damage  curve  which 
relates  percent  damage  due  to  inaccessibility  (duration)  and  to  stand 
(depth  of  flooding) ,  by  season  determines  the  percent  of  average  gross 
returns  per  acre.  An  example  of  this  curve  is  shown  in  Exhibit  4. 

Since  all  of  the  values  of  damages  are  expressed  in  percent,  the  cur¬ 
ves  were  considered  valid  and  independent  of  current  price  or  changes 
which  have  occurred  since  1958.  The  historical  peak  floods,  duration, 
semi-wooded,  and  cleared  acres  flooded  and  resultant  damages  and 
benefits  under  without  and  with  project  conditions  are  presented 
in  Exhibits  5  through  7,  respectively. 

As  noted  above,  estimates  of  the  production  losses  per  acre  were 
computed  by  multiplying  the  total  loss  times  the  $87,72  average  poten¬ 
tial  income  per  acre.  An  example  of  the  computations  used  to  develop 
agricultural  benefits  for  the  status  quo  and  reservoir  only  conditions 
is  shown  in  table  8.  The  basic  concept  behind  this  approach  was 
that  potential  income  increases  qained  from  the  cattle  operations 
are  directly  dependent  on  utilization  of  the  pasturelands ,  Thus,  any 
loss  in  grazing  time  or  damages  to  the  pasture  stand  would  result  in 
a  reduction  in  the  weight  gains  of  the  cattle.  One  possible  option 
to  avoid  this  weight  loss  is  to  im[K>rt  grains  and  hay  to  feed  the 
cattle  evacuated  to  higher  grounds  during  flood  periods. 

In  view  the  economic  return  from  the  pas  turelands  are  realized 
through  marketing  of  beef,  a  fair  measure  of  its  value  would  be 
reflected  in  the  [XDtential  weight  gain  of  the  cattle.  Conversely, 
the  damages  sustained  to  the  pasturelands  from  flooding  would  be  the 
losses  in  weight  the  cattle  would  experience  if  they  were  not  sustained 
by  supplementary  feeding.  An  example  of  the  techniques  incorporated 
to  compute  estimates  of  the  agricultural  damages  for  each  of  the 
floods  listed  in  the  27-year  historic  series  is  presented  in  Exhibit  7. 
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TABLE  8 
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A  summary  display  of  the  agricultural  damages  and  benefits  assignable 
to  the  status  quo  condition  and  for  the  structural  plans  considered 
is  presented  in  Exhibits  5  through  7.  These  estimates  were  developed 
in  a  similar  manner.  In  evaluating  the  agricultural  benefits,  assign¬ 
able  to  the  Reservoir  and  Levees  plan,  it  has  been  necessary  to 
recognize  some  additional  factors  beyond  those  reflected  in  the  bene¬ 
fit  computations  associated  with  the  historic  flood  series.  These 
factors  include  an  adjustment  with  reference  to  Levee  3RS  which  was 
not  included  in  the  flood  series  analyses,  and  benefits  associated 
with  wooded  acreage  protected  by  new  works  which  will  logically  be 
converted  to  pastureland  after  completion  of  the  new  works.  The 
adjustment  with  reference  to  Levee  3RS  is  based  on  the  fact  that  this 
levee,  and  existing  levee  between  State  Highway  37  and  U.S,  Highway 
271,  provides  flood  protection  which  was  originally  attributed  to 
prior  construction  and  therefore  was  not  included  in  the  calculation 
of  damages  prevented  by  new  works.  However,  based  on  further  review, 
it  was  determined  that  the  existing  breached  levee,  if  repaired, 
affords  limited  protection  and  would  be  insufficient  to  provide  pro¬ 
tection  from  even  the  15-year  flood.  The  major  benefits  associated 
with  Levee  3RS  are  derived  from  the  enlargement  and  repair,  the  cost 
of  which  has  been  included  in  the  project  cost  estimates,  as  applicable, 
for  the  alternative  plans  and  considered  herein.  Therefore,  benefits 
associated  with  Levee  3RS,  which  amount  to  about  $31,000  annually, 
have  been  added  to  this  alternative  plan  even  though  the  stage  area 
curves  presented  in  Exhibit  3  do  not  include  the  3RS  levee  acreage. 
Resultant  average  annual  agricultural  benefits  claimed  for  the  three 
structural  plans  investigated  are  as  follows: 


Alternative  Plan 


Annual  Agricultural 
Benefits  Claimed 


Reservoir  Only  (Supplemental  EIS 
recommended  plan) 
Reservoir  and  Levees  . 

Reservoir  Water  Supply  Only  — 


$294,000 

375,000 

0 


1/  Plan  does  not  include  provisions  for  flood  control  features 

Non-agricultural  benefits.  In  the  floods  from  October  to  December 
1971,  and  typically  in  other  prior  floods,  heavy  damages  were  sustained 
to  fences  and  to  existing  levees  which  were  either  overtopped  or 
ruptured  at  points  of  weakness,  and  other  minor  non-agricultural  damage 
has  been  sustained  by  farm  equipment  left  in  low  lying  areas  and  from 
shoaling  in  drainage  ditches  and  stock  ponds.  The  largest  single  loss 
was  to  fences  which  were  torn  down  by  floating  debris  carried  down¬ 
stream  by  flood  waters.  Damage  to  the  levees  through  crevassing  is 
difficult  to  measure  because  the  damages  are  not  only  a  function  of 
magnitude  of  flood  but  related  to  level  of  maintenance  and  to 
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non-predictable  factors  such  as  weakening  due  to  burrowing  of  small 
animals  within  the  levees. 


In  order  to  arrive  at  a  fair  basis  for  evaluating  non-agricultural 
damages,  consideration  was  given  to  data  collected  in  damage  surveys 
made  on  the  floods  of  October  throuqh  December  1971.  Detailed  damage 
estimates  were  compiled  for  the  South  Sulphur  River  and  the  main  stem 
of  the  Sulphur  River  below  the  confluence  of  the  North  and  South 
Sulphur  Rivers.  The  reported  flood  losses  along  these  two  river  reaches, 
which  encompass  the  affected  Cooper  Lake  Project  area,  were  updated  to 
July  1974  price  levels.  A  summary  of  the  non-agricultural  losses,  by 
type  of  property,  is  presented  below: 


South 

Percent 

Sulphur 

Percent 

item 

Sulphur  River 

of  Total 

River 

of  Total 

Fences 

$496,000 

(59) 

$527,500 

(45) 

Roads  and  bridges 

21,800 

(  3) 

22,900 

(  2) 

Levees 

306,000 

(36) 

618,800 

(53) 

Other  (building  equipment, 

etc)  12,400 

(  2) 

0 

(  0) 

Total 

$836,200 

(  iooT 

$1 , 169,200 

(iooT 

As  shown,  non-agricultural  damages  for  the  area  inundated  by  the 
October-Decembcr  1971  floods  totaled  $2,005,400  of  which,  $836,200 
occurred  along  South  Sulphur  River  and  $1,169,200  along  the  Sulphur 
River  below  Cooper  Dam.  Over  111,900  acres  were  inundated  as  a  result 
of  this  flood.  Flood  losses  were  greatest  to  cleared  and  semi-wooded 
lands  by  virtue  of  the  extensive  fencing  in  these  areas.  Heavy  damages 
also  occurred  in  wooded  areas  particularly  to  the  levees  and  at  road 
crossings.  For  the  purpose  of  this  analysis,  it  was  assumed  that  a 
fair  measure  of  non-agricultural  damages  would  be  the  average  damage 
per  acre  considering  all  land  subject  to  inundation  whether  cleared, 
semi-wooded,  or  wooded  as  determined  by  the  damage  survey  for  the 
October-Decembor  1971  floods.  This  resulted  in  a  non-aqricultural 
damage  figure  of  $17.92  per  acre.  Non-agricultural  benefits  were  then 
computed  by  applying  this  figure  to  the  average  area  of  land  inundated 
by  the  historic  series  (  9,821  acres.  Reservoir  Only  plan,  and  16,797 
acres,  Reservoir  and  Levees  plan).  Estimates  of  the  non-aqricultural 
benefits  assignable  to  the  structural  plans  investigated  are  presented 
below : 


Annual  Non-agricultural 

Alternative  Plan  Benefits  Claimed 


Reservoir  Only  (Supplemental  EIS 

recommended  plan)  $176,000 

Reservoir  and  Levee  ^  301,000 

Reservoir  Water  Supply  Only  —  0 

1/  Plan  does  not  include  provisions  for  flood  control  features 
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Agricultural  intensification  benefits.  Construction  of  the  flood 
control  features  provided  for  in  the  Reservoir  Only  and  Reservoir  and 
Levees  plans  is  expected  to  result  in  increased  utilization  of  agri¬ 
cultural  lands  located  below  the  damsite.  This  higher  use  is  expected 
to  result  from  conversion  of  woodland  areas  to  pastureland;  cleared 
pastureland  to  cropland,  and  through  increased  crop  yields.  Informa¬ 
tion  on  changes  in  land  use,  crop  yields,  costs  of  production,  and 
woodland  conversion  were  obtained  through  interviews  with  County  agents, 
Soil  Conservation  Service  representatives,  and  landowners.  A  review 
also  was  made  of  published  reports  and  agricultural  statistical  data 
compiled  by  the  U.S.  Department  of  Agriculture,  Texas  Crop  and  Live- 
stock  and  Reporting  Service  to  obtain  pertinent  farm  cost  and  income 
data , 

The  amount  of  woodlands  converted  to  pasture  was  based  on  the  antic¬ 
ipated  demand  for  increased  agricultural  production,  soil  types  and 
capabilities  within  the  present  floodways,  topography,  size  of  woodland 
plots,  and  the  relative  elevation  of  the  land  surface.  Under  with 
project  conditions,  it  was  estimated  that  about  15  percent  of  the  total 
area  to  be  protected  would  be  converted  to  cropland  for  raising  hay. 

This  involves  conversion  of  all  usable  woodland  to  cleared  or  semi- 
cleared  pasturelands .  Without  the  improvements  little  or  no  land 
conversions  are  expected  to  take  place.  Only  part  of  the  total  avail¬ 
able  area  would  be  usable.  Some  lands  would  be  required  for  sump 
storage  of  interior  drainage  behind  closed  levee  systems  and  other 
areas  would  be  unusable  due  to  periodic  backwater  overflow  around  the 
ends  of  open  levees.  Based  on  these  investigations,  it  was  determined 
that  about  20  percent  of  the  protected  area  would  not  be  suitable  for 
conversion  and  would  remain  in  a  natural  state.  Accordingly,  it  was 
assumed  that  80  percent  of  the  existing  woodland  areas  would  be  con¬ 
verted  to  cleared  and  semi-cleared  land  in  the  same  proportion  as 
they  presently  occur  within  the  protected  areas. 

Net  income  changes  due  to  the  flood  control  improvements  were 
determined  n^ng  the  farm  cost  and  income  data  collected  in  the  field 
investigati^..^ .  The  methodology  applied  to  calculate  estimates  of 
the  net  productive  value  per  acre  for  flood  plain  lands  under  without 
and  with  project  conditions  (recommended  Reservoir  Only  and  Reservoir 
and  Levees  plan)  is  presented  in  Exhibits  8  and  9.  The  net  productive 
value  of  the  agricultural  activities  in  the  flood  plain  was  derived 
by  subtracting  the  cost  of  production  from  the  selling  price,  or  the 
gross  value  of  the  activity.  Ranching  and/or  farming  practices  were 
determined  with  and  without  project  conditions  usinq  the  agriculture 
census  data  and  information  obtained  through  the  interviews  with 
local  ranchers,  farmers,  and  knowledgeable  agricultural  representatives. 
As  noted  above,  under  improved  conditions  the  threat  of  flooding  would 
be  reduced,  which  in  turn  will  permit  the  more  intensive  use  of  the 
flood  plain  acreages.  Agricultural  interests  would  then  be  able  to 
shift  their  ranching  and  farming  practices  to  higher  valued  activities. 


As  shown  in  the  table,  net  productivity  of  the  affected  flood  plain 
lands  are  estimated  to  increase  by  about  $209,000  and  $688,000,  annually 
under  the  Reservoir  Only  and  Reservoir  and  Levees  plans,  respectively. 


Agricultural  net  incomes,  derived  using  the  above  procedure, 
were  then  further  compared  to  determine  the  intensification  benefits 
that  would  accrue  to  the  plans  investigated.  To  make  this  determina¬ 
tion,  consideration  was  given  to  the  following  factors:  (a)  the  net 
return  with  and  without  the  improvements;  (b)  differences  of  average 
annual  flood  damages  with  and  without  the  improvements;  (c)  conversion 
costs  incurred  in  modifying  to  the  more  intensive  agricultural  activi¬ 
ties;  and  (d)  allowance  for  the  10-year  time  lag  for  agricultural 
producers  to  convert  to  the  new  activities.  Table  9  outlines  the 
calculations  made  to  derive  estimates  of  the  agricultural  intensifi¬ 
cation  benefits  for  the  recommended  Reservoir  Only  and  Reservoir  and 
Levees  plans.  Resultant  estimates  of  the  agricultural  intensification 
benefits  claimed  for  the  structural  plans  investigated  are  as  follows: 

Annual  Agricultural  Intensification 
Alternative  Plan  Benefits  Claimed 


Reservoir  Only  (Supplemental  EIS 

recommended  plan)  $158,000 

Reservoir  and  Levees  ^  516,000 

Reservoir  Water  Supply  Only  —  0 

1/  Plan  does  not  include  provisions  for  flood  control  features 


Water  supply  benefits.  Average  annual  water  supply  benefits 
assigned  to  Cooper  Lake  in  the  final  EIS  were  $1,728,000.  These  bene¬ 
fits  were  originally  calculated  at  the  July  1968  price  level,  3-1/4  per¬ 
cent  Federal  interest  rate  (as  appropriate  under  Section  80  of  the  1974 
Water  Resources  Development  Act) ,  and  a  comparable  non-Federal  interest 
rate  and  bonding  period  of  4  percent  and  25  years,  respectively.  The 
July  1968  water  supply  benefits  were  escalated  through  a  series  of 
price  indexing  to  the  July  1974  level  of  $1,728,000. 

Water  supply  benefits  are  based  on  the  average  annual  cost  of  an 
alternative  source  that  would  most  likely  be  developed  by  non-Federal 
interests  in  the  absence  of  a  Federal  multiple  purpose  project.  The 
non-Federal  source  must  provide  water  of  comparable  quantity,  quality, 
and  location  with  the  multiple  purpose  project.  Normal  non-Federal 
practices  for  development  and  financing  will  be  considered  in  estimating 
costs  of  this  alternative. 

In  response  to  a  final  EIS  deficiency  noted  in  the  Memorandum 
Opinion,  a  number  of  potential  water  supply  alternatives  were  considered 
in  Section  III  of  Appendix  D.  The  most  likely  alternative  was  shown 
to  be  a  single  purpose  water  supply  lake  at  the  multiple  purpose  Cooper 
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TABLE  9 


AGRICULTURAL  INTENSIFICATION  BENEFITS 
FOR  STRUCTURAL  PLANS  INVESTIGATED 


Item 

Reservoir 
Only  Plan 

Reservoir  and 

Levees  Plan 

Gross  Return  With  Project 

Less  Average  Annual  Agricultural  Damages  With  Project 

$986,000 

-14,000 

$1 

,607,000 

-15,000 

Net  Return  With  Project 

$972,000 

$1 

,592,000 

Gross  Return  Without  Project  (Flood  Free) 

Less  Average  Annual  Agricultural  Damages  Without 
Project 

$777,000 

-308,000 

$ 

919,000 

-359,000 

Net  Return  Without  Project  (With  Flooding) 

$469,000 

$ 

560,000 

Increase  in  Net  Return  With  Project 

Less  Average  Annual  Flood  Damage  Prevented 

$503,000 

-294,000 

$1 

,032,000 

-344,000 

Total  Return 

Allowance  for  Lag  in  Land  Conversion  (10  years) 

$209,000 
x .  82 1 

$ 

688,000 
x .  82 1 

Discounted  Net  Return 

Less  Annual  Cost  for  Land  Conversion 

$171,589 

-13,150 

$ 

564,848 

-48,900 

Benefits  Claimed  for  Intensified  Agricultural  Use 

$158,439 

$ 

515,948 

(Rounded ) 

$158,000 

$ 

516,000 
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Lake  site.  It  is  appropriate  that  the  cost  of  this  project  be  the 
basis  for  estimating  average  annual  water  supply  benefits  for  the 
multiple  purpose  Cooper  Lake.  The  estimated  costs  required  to  compen¬ 
sate  for  fish  and  wildlife  losses  of  this  water  supply  lake  were 
included  in  benefit  computation  since  non-Federal  interests  have 
recently  included  fish  and  wildlife  mitigation  plans  in  their  projects 
as  a  condition  for  obtaining  required  Federal  permits.  Computation  of 
water  supply  benefits  at  the  July  1974  price  level,  3-1/4  percent 
Federal  interest  rate,  and  non-Federal  financing  of  4  percent  for  25 
years  is  shown  below. 

FIRST  COST 

Single  purpose  water  supply  lake  (109  mgd) 

Compensation  of  fish  &  wildlife  losses 
Total  First  Cost 

INVESTMENT 

Total  first  cost 

Interest  during  construction  (4  yrs  at  4%) 

Total  Investment 

AVERAGE  ANNUAL  BENEFITS 

Equivalent  annual  payments  for  25  yrs  at  4% 

$65,646,000  x  0.064012  = 

Equivalent  investment  at  3l4%  Federal  rate 
$4,202,100  x  16.937863  = 

Equivalent  annual  cost  for  100  yrs  at  3\% 

$71,174,600  x  0.033884  = 

Annual  operation,  maintenance,  and  replacement 
for  lake  = 

Annual  operation  and  maintenance  for  fish  and 
wildlife  compensation  = 

Total  Average  Annual  Water  Supply  Benefits 


Recreation/Fish  and  Wildlife  Benefits 

The  development  of  recreational  facilities  associated  with  the 
plans  investigated  considered  projected  initial  and  optimum  recreational 
uses  over  the  life  of  the  project  (1990-2089) .  Benefits  for  each  plan 
were  calculated  by  assigning  values  to  various  activities  in  accordance 
with  guidance  contained  in  Supplement  1  to  Senate  Document  No.  97. 
Methodology  for  determining  those  values  is  found  in  Section  I  of  this 
appendix.  These  values  are: 


$61,639,000 

4,007,000 

$65,646,000 


$53,301,000 

8,338,000 

$61,639,000 
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$1.50  man/day 


General  Recreation  (with  highly 
developed  facilities) 


General  Recreation  (minimum  health 
and  safety  facilities) 

Sport  Fishing  (lake  and  stream) 

Big  Game  Hunting,  Waterfowl 

Small  Game,  Upland  Game 


$0.75  man/day 
$1.50  man/day 
$6,00  man/day 
$2,00  man/day 


These  benefit  values  are  correct  for  the  purposes  of  evaluating 
benefits  for  the  Cooper  Lake  and  Channels  Project  and  alternatives. 

For  the  purpose  of  showing  sensitivity  of  plan  evaluation  and  selection 
to  values  published  in  P&S,  the  following  values  are  also  assumed  and 
displayed  in  the  comparisons  of  alternative  plans  in  the  text  of  the 
supplemental  EIS: 


General  Recreation 


$0.75 


Wildlife  Oriented  Recreation 

(non-consumptive)  $9,00 

Sport  Fishing  (lake)  $0,75 

Sport  Fishing  (stream)  $9,00 

Hunting  (big  game,  waterfowl,  small 

game,  upland  game)  $9,00 


It  is  noted  that  these  values  are  assumed  and  are  not  the  correct  values 
to  be  officially  used  for  claiming  benefits.  They  represent  a  compara¬ 
tive  analysis  giving  full  monetary  weight  to  fish  and  wildlife  resources 
and  uses,  and  low  weight  to  general  lake-oriented  recreation.  Benefits 
using  these  values  are  not  displayed  in  this  appendix. 

Methodology  for  computing  recreation  benefits.  The  U.S,  Fish  and 
Wildlife  Service  (USFWS)  has  updated  and  provided  new  supply  and  demand 
information,  and  net  man/day,  sport  hunting  and  fishing  estimates, 
commercial,  and  other  benefit/loss  categories  of  fish  and  wildlife 
monetary  elements  in  their  current  planning  aid  studies  for  the  supple¬ 
mental  EIS.  These  fish  and  wildlife  man/day  use  estimates . are  used 
for  evaluating  plans  in  the  supplemental  EIS,  and  are  included  in  the 
following  tables  of  benefits,  in  place  of  the  values  and  methodology 
used  in  the  final  EIS  filed  24  June  1977.  Values  for  commercial  fish 
potential  and  pelt  values  are  based  on  USFWS  estimates  and  1974  price 
levels . 
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a.  Reservoir  multipurpose.  The  market  area  used  in  estimating 
recreation  use  for  alternatives  evaluated  included  those  counties  whose 
population  centers  lie  within  100  road  miles  of  the  nearest  point  of 
access  to  any  element  of  the  system.  The  recreation  uses  assignable 

to  these  improvements  were  adjusted  to  allow  for  the  influence  of  other 
competing  projects.  The  main  factors  considered  in  determining  recre¬ 
ational  usage  were  the  estimated  population  for  the  market  area  and 
the  per  capita  use  rates  developed  for  the  project.  For  the  purposes 
of  determining  general  recreation  benefits  assignable  to  the  four 
alternatives  evaluated  in  the  supplemental  EIS,  the  741,000  average 
annual  General  recreation  estimate  used  in  the  final  EIS  is  retained 
for  alternatives  containing  a  multipurpose  -  Federal  reservoir  feature 
at  the  Cooper  site.  It  is  recognized  that  this  represents  a  very 
conservative  approach  to  estimating  actual  reservoir  use  since  calcu¬ 
lations  conducted  in  accordance  with  applicable  Corps  regulations, 
and  considering  competition  from  other  lakes,  result  in  an  average 
annual  recreation  use  of  some  1,508,000  visitors  (1974  analysis). 
Details  on  methodology  employed  in  these  calculations  is  found  in 
Section  I  of  this  appendix.  The  741,000  visitation  estimate  is 
retained  to  represent  a  low  range  estimate  of  benefits  for  evaluation 
of  plans  involving  a  Federal  multipurpose  reservoir  in  the  supplemental 
EIS.  General  recreation  visitation  estimates  for  the  Water  Supply 
Only  plan  and  Nonstructural  plan  are  based  on  1974  conditions  and 
projections  to  be  compatible  with  the  two  multipurpose  plans, 

b.  Water  supply  only.  The  market  area  for  this  feature  is  the 
same  as  in  paragraph  a. ,  above.  The  main  factors  considered  in  deter¬ 
mining  recreation  usaqe  were  the  number  of  access  points  and  the 
facilities  which  would  be  provided.  The  recreation  use  and  benefits 
are  relatively  low  since  actually  no  recreation  facilities  would  be 
provided.  Only  access  and  facilities  for  public  health  and  safety, 
consisting  of  guardrails,  turnarounds,  and  frame  toilets  at  five  loca¬ 
tions,  and  guardrails  and  turnarounds  at  five  other  locations  would 

be  provided  on  existing  road  ends.  Details  on  this  plan  are  presented 
in  Section  III  of  Appendix  D. 

c.  Nonstructural ,  The  market  area  for  this  feature  is  the  same 
as  in  paragraph  a.,  above.  The  number  of  recreation  days  that  reason¬ 
ably  could  be  expected  for  each  recreation  activity  was  determined 

by  using  facility  standards  based  on  the  number  of  facilities  which 
would  be  provided.  Details  on  this  plan  are  presented  in  Section  IV 
of  Appendix  D. 

Recreation  use  estimates  are  summarized  below  for  the  four  plans 
in  the  final  array. 
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ESTIMATES  OF  ANNUAL  GENERAL  RECREATION  USE 
(Expressed  in  Recreation  Days) 

Reservoir  and  Levees  741,000 

Reservoir  Only  741,000 

Water  Supply  Only  182,000 

Comprehensive  Nonstructural  530,000 

Fish  and  wildlife  net  gains  and  losses  are  displayed  in  table  10. 

Summary  of  recreation  benefits.  The  initial  and  optimum  recreation 
benefits  expected  to  result  from  the  development  of  public  use  facili¬ 
ties  are  based  upon  projected  recreational  use  and  day  use  unit  values 
for  various  activities.  The  initial  and  optimum  recreation  benefits 
were  converted  to  average  annual  values  based  on  an  interest  rate  of 
3-1/4  percent  with  a  100-year  project  life  (1990-2089).  The  total 
average  annual  recreation  benefits  consists  of  the  initial  benefit 
plus  the  discounted  future  benefits.  A  summary  of  the  average  annual 
equivalent  values  is  presented  in  table  11, 


Area  Redevelopment  Benefits 


The  employment  benefits  claimed  would  be  generated  in  areas  quali¬ 
fied  under  the  Public  Works  and  Economic  Development  Act  of  1965,  as 
amended,  Economic  Development  Administration,  U.S.  Department  of 
Commerce.  Qualified  areas  are  defined  as  those  counties  which  are 
officially  designated  as  a  title  IV  redevelopment  area  under  the  1965 
Act.  The  benefits  would  result  from  providing  gainful  employment  to 
unemployed  and  underemployed  local  labor  within  a  commuting  distance 
of  the  project  in  the  construction  and  subsequent  operation  of  the 
proposed  improvements,  A  brief  description  of  the  procedures  followed 

in  developing  estimates  of  the  area  redevelopment  benefits  assignable 
to  the  structural  plans  investigated  is  presented  below. 

Redevelopment  area.  The  project  lier  in  or  within  commuting  dis¬ 
tance  to  14  Texas  counties.  Nine  are  qualified  as  Title  IV  redevelop¬ 
ment  areas  under  the  Public  Works  and  Economic  Development  Act  of  1965, 
as  amended.  The  counties  and  the  basis  for  their  qualifications  are 
listed  below. 
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TABLE  10 


FISHERY  AND  V.’ILDLIFF.  BENEFITS  If 
(No  Mitigation) 


:  Reservoir  & 

Levees 

:  Reservoir  Onlv 

:  Water  Supnlv 

Only 

:  Comprehensive 

:  Nonstruc tural 

:  Net  Man/Davs: 

s 

:  Net  Man/Davs:  & 

:  Net  Man/Davs: 

S 

:  Net  Man /Days:  $ 

:  Loss  or  Gain: 

Value 

:  Loss  or  Gain:  Value 

:  Loss  or  Gain: 

Value 

:  Loss  or  Gain:  Value 

Sport  Hunting 

Vhitetail  Deer 

-2,010 

-12,060 

-1,265 

Raccoon 

-846 

-1 ,692 

-502 

Rabbit 

-1,846 

-3,692 

-1,296 

Quail 

-108 

-216 

-166 

Squirrel 

-8,987 

-17,97-4 

-5,415 

Dove 

0 

0 

0 

Turkey 

0 

0 

0 

Co vote 

-199 

-198 

-237 

Fox 

+  14 

+28 

+4  0 

Net  Total 

-13.982 

-36,004 

-8,841 

Sport  Fishinc 

Stream 

-2 , 254 

-3,381 

-2,2  V. 

Lake 

+192,202 

+288,303 

+192,202 

Net  Total 

-*-284,9.:: 

Commercial 

Fishery 

Lbs 

< 

Value  2  ' 

Lbs 

Lake  Fishery 

+64,720 

+9,708 

+64,720 

Stream  Fishery 

-3,632 

—  844 

-3,632 

Net  Total 

+8,864 

Commerc ial 
Trapping  ”1 

-2,62+ 

-7,590 

-886 

-5,316 

+1,442 

+8,652 

-1 ,004 

-337 

-674 

+1,551 

+3,102 

-2,592 

-1,040 

-2,080 

+  760 

+1,520 

-332 

-181 

-362 

-190 

-380 

-10,830 

-3,525 

-7,050 

+7,948 

+15,896 

0 

0 

0 

-85 

-170 

0 

0 

0 

0 

-474 

-270 

-540 

+303 

+606 

+80 

+4  3 

+86 

+27 

+54 

_  O'?  7  f4  9 

-6,196 

-13,936 

+11,756 

+29,280 

-  3 , 38 1 

-2,254 

-3,381 

0 

0 

+288,303 

+96, J00 

+144,150 

0 

0 

f 284. 92 2 

+140,769 

0 

$ 

Value 

Lbs 

$ 

Value 

Lbs 

$ 

Value 

+9,708 

+64,720 

+9,708 

0 

0 

-844 

-5,632 

-844 

0 

0 

+8 , 864 

-*-8 , 864 

0 

-1,705 

-1,285 

+2,358 

J,  /  SOt'RCE:  L’SF&WS  1 980  Suppl  v/ Demand  Srudv  for  Cooper  Lake;  in  average  annual  eauivalents  at  3-1/4  percent 
interest . 

2/  $0. 13/lb  average  value;  source:  USFM>’S  reservoir  analysis  of  fishery  potential. 

_3/  Loss  or  gain  in  potential  pelts  for  eight  forbearing  sneoies,  and  1974  pelt  values;  source:  USF&WS 
IK  ti'b«'r  It',  1^80,  Planning  Aid  Letter. 
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TABLE  11 


SUMMARY  OF  RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
AVERAGE  ANNUAL  EQUIVALENT  VALUES 
(Without  Mitigation) 


:  Reservoir  &:  Reservoir  :  Water  :  Non- 

Benef it  Category _ :  Levees  :  Only _ :  Supply  Only:  structural 

(in  $  1 , 000 ' s) 

Fish  and  Wildlife 


Sport  fishing 

$ 

284.9 

$ 

284.9 

$ 

140.8 

$ 

0.0 

Sport  hunting 

-36.0 

-22.7 

-15.9 

29.3 

Commercial  fishery 

8.9 

8.9 

8.9 

0.0 

Trapping 

-2.6 

-1.7 

-1  .  3 

2.4 

Subtotal 

$ 

255.2 

$ 

269.4 

S 

132.5 

$ 

31.7 

General  Recreation 

JLj 

,111.5 

_1 

,111.5 

136.5 

795.0 

Total 

$1, 

,366.7 

$1 

,380.9 

s 

269.0 

$ 

826,7 

*i 
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County 


Criteria  for 
Qualification 


Bowie  8 

Camp  8 

Cass  8 

Delta  2 

Fannin  8 


Franklin 

Hopkins 

Hunt 


Lamar  8 

Morris  8 

Rains  2,  8 

Red  River  2,  8 

Titus 
Wood 


Definitions:  2  is  a  iow-median  family  income  area 

8  is  a  substantial  unemployment  area 


Employment  benefit  calculations.  Estimates  of  the  area  redevelopment 
benefits  were  derived  giving  consideration  to  that  portion  of  the  esti¬ 
mated  construction  costs  for  each  alternative  considered  that  would 
be  allocated  to  labor.  It  is  anticipated  that  sufficient  unemployed  and 
underemployed  labor  would  be  available  within  the  project  area  to  meet 
these  construction  labor  demands  as  well  as  the  project  operation  and 
maintenance  labor  needs.  Labor  expenditures  were  estimated  to  represent 
27  percent  of  total  construction  expenditures;  57  percent  of  these 
labor  charges  will  be  expended  on  otherwise  unemployed  and  underemployed 
labor.  Furthermore,  it  was  assumed  that  the  supply  of  underemployed 
and  unemployed  labor  available  for  O&M  requirements  would  uniformly 
decline  to  zero  over  the  next  20  years.  O&M  labor  expenditures  are 
estimated  to  represent  38  percent  of  total  expenditures;  65  percent  of 
O&M  labor  charges  will  be  initially  expended  on  otherwise  unemployed 
and/or  underemployed  labor.  The  actual  calculations  performed  to 
estimate  the  area  redevelopment  benelits  assignable  to  the  plans  inves¬ 
tigated  are  outlined  in  table  17. 


The  present  worth  value  of  the  total  wages  accepted  as  employment 
benefits  were  computed  for  the  initial  year  of  the  project  life  (1990), 
using  the  authorized  project  interest  rate  of  3-1/4  percent.  Estimates 
of  the  average  annual  equivalent  benefits  for  employment  of  workers 
in  the  construction  and  subsequent  operation  of  the  project  were  derived 
by  applying  the  capital  recovery  factor  for  3-1/4  percent.  A  summary 
of  the  average  annual  area  redevelopment  benefits  claimed  for  the 
three  structural  plans  investigated  are  as  follows: 


Alternative  rian 


Annual  Redevelopment 
Benefits  Claimed 


Reservoir  Only  (supplemental  EI6 
recommended  elan) 
Reservoir  and  I  ,,-vces 
Reservoir  Water  Supply  Only 


$240, S00 
29  1 , 200 
208,400 
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CALCULATION  OF  AREA  REDEVELOPMENT  BENEFITS 
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Storage  Exchange  Benefits 


These  benefits  would  be  generated  as  a  result  of  the  conversion 
of  120,000  acre-feet  of  flood  control  storage  at  Wright  Patman  Lake 
to  municipal  and  industrial  water  supply  space.  The  inclusion  of 
131,400  acre-feet  in  flood  control  storage  at  the  Cooper  Lake  site 
would  allow  the  transfer  of  the  flood  control  space  from  Wright  Patman 
Lake.  Flood  control  benefits  attributed  to  Wright  Patman  would  then 
be  shifted  to  Cooper  Lake  as  the  latter  reservoir  would  preserve  the 
downstream  flood  protection. 

The  methodology  adopted  to  allocate  the  benefits  between  the  two 
reservoirs  was  determined  by  establishing  a  ratio  (expressed  as  a 
percent)  between  the  volume  exchanged  to  the  existing  total  volume 
in  Wright  Patman  Lake.  This  percentage  was  then  applied  to  the  flood 
control  benefits  assignable  to  Wright  Patman  Reservoir  to  determine 
the  proportionate  flood  control  benefits  from  storage  exchange. 

The  storage  exchange  benefits  for  Cooper  Lake  were  computed  as 
follows : 

•  The  120,000  acre-feet  flood  control  storage  exchange  to  Cooper 
Reservoir  divided  by  the  total  2,509,000  acre-feet  of  flood  control 
storage  in  Wright  Patman  Reservoir  resulted  in  a  4.78  percentage  ratio. 

0  The  1969  flood  control  benefits  for  Wright  Patman  Reservoir 
were  estimated  at  $401,000  and  $715,000  for  crop  and  intensification, 
respectively . 

•  These  benefits  were  updated  to  1974  price  levels  using  WRC 
Agricultural  Price  Standards  "all  crop  prices"  index.  A  factor 
increase  of  2.11  was  applied. 

•  Updated  1974  flood  control  benefits  assignable  to  Wright  Patman 
Reservoir  totaled  $2,355,000,  of  which  $846,000  were  flood  damage 
reduction  benefits  to  crops  and  $1,509,000  were  agricultural  intensi¬ 
fication  benefits. 

•  The  sum  of  these  benefits  were  then  multiplied  by  4.78  percent 
to  determine  the  benefits  to  be  transferred  between  reservoirs.  The 
resultant  storage  exchange  benefits  claimed  for  the  structural  plans 
investigated  are  as  follows: 

Annual  Storage 

Alternative  Plan  Exchange  Benefits  Claimed 

Reservoir  Only  (supplemental  ETS 

recommended  plan)  $113,000 

Reservoir  and  Levees  li3 ,000 

Reservoir  Water  Supply  Only  —  0 

1/  Plan  does  not  include  provisions  for  flood  control  works. 
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Nonstructural  Plan  Benefit  Evaluation 


This  section  of  the  report  presents  details  on  the  investigations 
and  analyses  performed  in  connection  with  evaluating  the  benefits 
assignable  to  the  Comprehensive  Nonstructural  plan.  This  alternative, 
developed  as  a  result  of  recent  (1979-80)  studies  made  by  FWD,  provides 
for  a  combination  of  nonstructural  flood  damage  reduction  and  flood 
plain  management  measures  to  reduce  flood  losses  in  the  Sulphur  River 
flood  plain.  Specific  project  components  making  up  the  plan  are  out¬ 
lined  below  in  the  plan  description.  Project  benefits  expected  to  be 
generated  from  this  plan  include j 

•  Agricultural  flood  damage  reduction 

•  Agricultural  intensification 

•  Non-agricultural  flood  damage  reduction 

•  Recreation  and  Fish  and  Wildlife 

Plan  description.  In  brief,  the  Comprehensive  Nonstructural  plan 
basically  provides  for  voluntary  land  use  changes  which  would  encourage 
uses  for  the  flood  plain  compatible  with  the  flood  hazard.  Implementa¬ 
tion  of  the  plan  would  rest  with  the  individual  landowners.  Support 
to  participate  in  the  plan  would  be  offered  through  Federal  technical 
assistance  and  public  awareness  programs.  Recreation  features  also 
would  be  provided  to  function  in  concert  with  the  flood  damage  reduc¬ 
tion  aspects  of  the  plan.  Flood  damage  reductions  would  be  accomplished 
primarily  by  decreasing  expenditures  for  damages  to  non-agricultural 
properties  and  by  changing  to  agricultural  activities  less  subject  to 
flood  damages.  Adoption  of  the  plan  also  would  reduce  the  flood  damages 
to  the  two  existing  habitable  structures  located  within  the  flood  plain, 
i  Specific  nonstructural  measures  recommended  to  achieve  flood  damage 

reductions  are  as  follows: 

•  Dividing  the  flood  plain  into  three  zones  (referred  to  herein 

as  the  habitat  zone,  pastureland  zone,  and  cultivated  zone)  in  order  to 
promote  land  use  activities  compatible  with  the  flood  hazard.  The 
habitat  zone  would  encompass  66,200  acres  along  both  sides  of  the 
river  within  the  3-year  flood  plain.  The  area  in  the  habitat  zone 
would  be  allowed  to  revert  to  a  natural  state.  The  cultivated  zone 
would  encompass  all  lands  between  the  3-year  and  30-year  flood  plain. 
Cultivation  of  row  crops  would  be  permitted  in  this  zone.  The  zone 
would  comprise  19,100  acres  of  land.  Grazing  in  the  pastureland  zone 
would  be  managed  to  minimize  erosion  and  assure  sound  land  treatment 
practices.  This  zone  would  consist  of  all  flood  plain  land  above  the 
30-year  flood  level. 
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•  Floodproofing  of  existing  habitable  structures  by  raising  their 
floor  elevation  to  greater  than  the  100-year  flood  level. 

•  Restricting  future  development  below  the  100-year  flood  level. 

•  Continued  maintenance  of  two  existing  levees  (5RSS  and  IRS)  to 
provide  flood  protection  to  lands  located  behind  these  levees. 

•  Technical  assistance  for  crop  selection  and  location  of  zones. 

A  detailed  description  of  the  pertinent  features  to  be  provided  in 
the  Comprehensive  Nonstructural  plan  is  contained  in  Plan  Formulation, 
Appendix  D. 

Agricultural  activities.  Corps  personnel  consulted  soil  survey 
reports  prepared  by  the  USDA  Soil  Conservation  Service  and  interviewed 
individuals  versed  in  agricultural  practices  in  order  to  select  crops 
which  would  be  compatible  with  the  flood  hazard  and  profitable  as  well. 
These  investigations  revealed  that  no  cultivated  crops  other  than  cer¬ 
tain  species  of  trees  could  successfully  be  grown  inside  the  3-year 
flood  plain.  The  major  problems  encountered  with  growing  crops  in 
this  low-lying  area  are  the  depths  of  flooding  and  the  long  duration 
of  standing  water  which  result  in  drowning  the  crops  at  the  seedling 
stage  and  produce  muddy  conditions  during  harvest.  Given  these  con¬ 
ditions,  the  Corps  recommends  only  natural  flood  plain  vegetation 
inside  the  3-year  frequency  flood  elevation.  The  most  promising 
crops  for  production  above  the  3-year  flood  plain  was  found  to  be 
improved  pasture  planted  in  coastal  hay  and  green  ash  and  cottonwood 
tree  production  in  the  existing  wooded  areas.  Cotton  and  soybeans 
were  also  found  to  be  suitable  crops  for  the  area.  However,  the 
potential  income  from  these  crops  would  be  less  than  from  pasture. 

Other  crops  considered  included  sugar  cane,  rice,  and  small  grains. 
However,  it  was  found  that  these  crops  were  either  not  as  profitable 
or  adaptable  to  this  region  as  the  aforementioned  crops.  Table  13 
presents  estimates  of  potential  profits  that  could  be  generated  by 
growing  the  crops  listed.  The  profit  estimates  shown  were  developed 
from  Texas  Crop  and  Livestock  Budgets,  1979-80,  prepared  by  the  Texas 
Agricultural  Extension  Service,  These  budget  figures  were  adjusted 
to  reflect  1974  WRC  normalized  prices  and  flood  plain  yields.  For 
cattle  operations,  the  expected  profits  under  flood-free  conditions 
were  calculated  for  stocker-calves  and  cow-calf  operations  assuming 
typical  and  advanced  management  practices.  The  per  acre  figure  given 
in  table  13  for  cattle  operations  is  based  on  a  weighted  average  of 
the  profits  for  these  four  types  of  cattle  operations.  Similar  to 
the  rationale  applied  in  the  structural  benefit  analysis,  the  cattle 
operations  were  assumed  to  consist  of  70  percent  cow-calf  and  30  per¬ 
cent  stocker-calves,  with  advanced  management  techniques  applied  to 
P0  percent  of  all  operations  and  typical  management  on  the  remaining 
80  percent. 
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TABLE  13 


ESTIMATED  POTENTIAL  INCOME  GENERATED  FROM  VARIOUS 
AGRICULTURAL  ACTIVITIES  IN  THE  SULPHUR  RIVER  FLOOD  PLAIN 


Type  of 
Agricultural 
Activity 

:  Management 
:  Level 

:  Estimated 

?  Profit  Per 
:Acre  for  1974  — 

Cattle  Operations 

Typical 

$38.38 

Hay  Production 

High 

45.23 

Hay  Production 

Typical 

22.61 

Soybeans 

High 

32.39 

Soybeans 

Typical 

17.45 

Oats 

High 

-16,21 

Oats 

Typical 

-25.84 

Cotton  (lint  &  seed) 

High 

-  5.18 

Cotton  (lint  &  seed) 

Typical 

-34.13 

Grain  Sorghum 

High 

-53,27 

Grain  Sorghum 

Typical 

-61,90 

Wheat 

High 

1.31 

Wheat 

Typical 

-10.91 

Timber  Production 

Typical 

12.69 

1/  Estimated  profit  per  acre  figures  for  crops  are  based  on 
1974  WRC  normalized  price  levls;  for  timber  production,  profit 
figures  are  based  on  information  provided  by  the  Texas  Forest 
Service . 


For  timber  production,  income  would  ~t  be  realized  annually  but 
would  occur  at  selected  future  years  wh  he  trees  were  harvested. 

In  order  to  develop  an  annualized  value  per  acre  comparable  to  the 
income  figures  for  crops  and  cattle,  an  analysis  was  made  of  costs 
and  income  for  timber  operations  over  the  100-year  project  life. 
Estimates  of  conversion  costs  and  future  costs  and  incomes,  based  on 
1980  price  levels,  were  developed  using  information  provided  by  the 
Texas  Forest  Service.  Potential  future  income  sums  were  discounted 
at  the  project  interest  rate  of  3-1/4  percent.  The  Producers  Price 
Index  for  Lumber  from  the  Survey  of  Current  Business,  U.S.  Department 
of  Commerce,  was  the  economic  indicator  selected  to  adjust  the  1980 
prices  to  a  January  1974  price  base.  This  analysis  resulted  in  an 
estimated  annualized  profit  of  $12.69  per  acre  for  timber  production. 

With  project  land  uses.  On  the  basis  of  the  above  investigations 
agricultural  activities  compatible  with  the  flood  conditions  along  the 
Sulphur  River, which  would  be  economically  more  attractive  in  light  of 
the  fact  that  flood  conditions  will  continue  to  occur,  were  identified 
The  following  assumptions  were  made. 
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•  The  56, JOG  woode<i  acres  inside  the  3 -year  flood  plain  known  an 
the  habitat  zone  will  remain  unchanged.  An  additional  9,90b  acres  of 
cleared  and  semi-wooded  land  will  be  allowed  to  qradnally  revert  to 
natural  habitat. 

•  The  3,200  acres  in  the  cultivated  zone  that  is  currently  wooded 
will  be  harvested  and  converted  to  manaqod  forest  production. 

•  Eighty  percent,  or  2,400  acres  of  the  3,000  acres  of  semi- 
wooded  land  to  be  cleared,  will  be  converted  to  new  crop  production. 

The  remaining  20  percent,  or  600  acres,  will  remain  in  cattle  production. 

•  Eighty  percent  or  10,300  acres  of  the  12,900  acres  of  cleared 
land  in  the  cultivated  zone  will  bo  converted  to  new  crop  production. 

The  2,600  acres  of  cleared  land  remaining  will  continue  in  cattle 
production . 

The  most  advantageous  new  crop  to  plant  in  existing  semi -wooded 
and  cleared  areas  ot  th'1  cultivated  zone  was  found  to  bo  i  mr  roved  pas¬ 
ture  planted  in  coastal  hay  to  bo  used  for  sale.  Tt  is  assumed  that 
high  management  practices  will  be  utilized  on  the  50  percent  cf  cleared 
land  that  is  converted  to  hay  product,  ion  and  that:  typical  management 
will  result  on  the  HO  percent  of  semi-wooded  land  that  is  converted 
to  hay  production.  These  assumptions  reflect  the  existinq  variance 
in  management  techniques  within  the  flood  plain,  and  the  differences 
in  costs  for  converting  cleared  and  semi -wooded  lands.  Conversion  of 
cleared  land  to  more  intensive  management  is  incrementally  less  costly 
than  conversion  of  Seni.-woodod  land  to  high  management,  production . 

The  remaining  lands  in  both  cleared  and  semi -wooded  areas  were  assumed 
to  remain  in  cattle  production. 

A  summary  of  anticipated  land  use  activities  with  and  without  the 
Comprehensive  Nonstructural  plan  is  shown  in  table  14. 

Agricultural  flood  damage  reduction  benefits.  Procedures  similar 
to  those  used  in  the  analysis  of  the  structural  alternatives  investi¬ 
gated  were  incorporated  into  the  nonstructural  benefit  evaluations. 

This  basically  involved  use  of  historic  flood  series  data  which 
reflected  the  percent  damage  in  terms  of  lost  crazing  and  in  terms 
of  percent  of  stand.  The  production  loss  per  acre  was  expressed  in 
dollars  and  was  arrived  at  by  multiplying  the  total  percent  loss  by 
the  average  potential  profit  (347.72).  Again,  the  basic  philosophy 
involved  was  that  tire  potent  i  a  profit  gained  by  virtue  of  the  cattle 
operations  was  based  on  the  utilization  of  the-  pasture  lands .  Thus,  a 
loss  in  grazing  time  or  damages  would  be  reflected  and  proportionate 
to  a  reduction  in  the  rite  of  weight  increase  of  the  rattle.  In  turn, 
those  evaluations  were  test. rioted  to  determining  the  flood  damage 
reduction  benefits  in  only  thos  areas  that  would  bo  affected  by  the 
nonstructural  j  lan  which  involved  i  1 , 2uu  acres  in  the  30-year  flood 
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TABLE  14 


LAND  USE  ACTIVITIES  WITH  AND  WITHOUT  THE  PROJECT 


Area 

:  Cleared 

: Semi -wooded  : 

Wooded 

:  Total 

(in 

acres) 

Without  the  Nonstructural  Project 

Habitat  Zone 

3,300 

6,600 

56,300 

66,200 

(cattle) 

(3,300) 

( 6 , 600 ) 

(0) 

(  9,900) 

(habitat) 

(0) 

(0) 

(56,300) 

(56,300) 

Cultivated  Zone 

12,900 

3,000 

3,200 

19,100 

(cattle) 

(12,900) 

(3,000) 

(0) 

(15,900) 

(habitat) 

(0) 

(0) 

(3,200) 

(3,200) 

Totals 

16,200 

9,600 

59,500 

85,300 

With  the  Nonstructural  Project 

Habitat  Zone 

0 

0 

66,200 

66,200 

(habitat) 

(0) 

(0) 

(66,200) 

(66,200) 

Cultivated  Zone 

15,300 

600 

3 , 200 

19,100 

(cattle) 

( 2 , 600 ) 

(600) 

(0) 

(3,200) 

(habitat) 

(0) 

(0) 

(0) 

(0) 

(timber  production) 

(0) 

(0) 

(3,200) 

(3,200) 

(hay  production) 

(12,700) 

(0) 

(0) 

(12,700) 

Totals 

15,300 

600 

69,400 

85,300 
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plain.  Based  on  these  investiga tions ,  agricultural  damages  in  the 
30-year  flood  plain  from  all  floods  totaled  about  $26,067,568,  yield¬ 
ing  an  annual  loss  of  $065,468  for  the  27  years  investigated  (Exhibit  5), 
With  31,200  acres  in  cattle  operations,  the  average  annual  loss  amounted 
to  $30.04  per  acre. 

Historically,  there  were  no  damages  to  hay  in  the  basin  because 
all  cleared  and  semi-wooded  areas  were  principally  devoted  to  cattle 
production.  For  the  purposes  of  these  evaluations  a  flood  frequency 
approach  was  selected  to  measure  the  potential  hay  damages.  This 
procedure  offered  a  simpler  approach  to  computing  average  annual  dam¬ 
ages  by  weighting  the  effect  of  all  floods  without  having  to  estimate 
the  losses  for  individual  floods  in  a  long  series  of  events.  The 
damages  were  first  determined  based  on  1980  conditions  and  price 
levels  giving  consideration  to  the  seasonal  probability  of  flooding 
in  the  Sulphur  River  Basin  and  depth-damage  curves  for  hay  crops 
developed  by  the  Soil  Conservation  Service  of  the  U.S.  Department 
of  Agriculture. 


The  average  annual  losses  per  acre  for  two  management  levels  of 
hay  production  wore  adjusted  downward  from  1980  WRC  normalized  prices 
to  reflect  1974  normalized  price  levels.  This  was  done  to  place  these 
figures  on  a  comparable  basis  with  the  project  costs  and  benefits  for 
the  other  plans  considered.  On  the  basis  of  this  analysis  flood 
losses  to  hay  crops  were  estimated  at  $17.99  and  12.02  per  acre  for 
high  management  and  typical  management,  respectively. 

The  potential  flood  losses  for  existing  and  proposed  agricultural 
activities  are  displayed  in  table  15.  As  shown  in  the  table,  no  flood 
damages  wore  claimed  for  areas  converted  to  timber  production  because 
little  or  no  losses  from  flooding  would  occur  to  the  woodlands.  With 
the  nonst ruetural  project,  average  annual  damages  are  estimated  to 
decrease  from  $965,000  to  $313,000,  resulting  in  flood  damage  reduc¬ 
tion  benefits  of  $652,000. 

Agricultural  intensification  benefits.  Expected  annual  returns 
to  the  agricultural  producers  usinq  the  30-year  flood  plain  would 
decrease  under  the  with  project  condition.  This  would  occur  princi¬ 
pally  because  agricultural  activities  would  be  discontinued  on  12,100 
.lores  in  the  3-yiat  flood  plain.  As  shown  in  table  15,  there  would 
be  a  shift  from  cattle  operations  to  timber  and  hay  production  on 
over  80  percent  of  the  remaining  land  in  the  30-year  flood  plain 
above  the  level  of  the  3-year  event.  With  the  nonstructura 1  project , 
the  change  in  agricultural  activities  produces  estimated  annual  dis- 
benef its  of  $511,000  in  decreased  income  for  farm  operators . 

Nmi-agr  icu  1  t  ui u  l  flood  damage  reduction.  A  large  pension  of  the 
non-agricultural  flood  losses  occur  to  fences  which  are  maintained 
to  contain  catth'  op<  r<it  ions  to  certain  cleared  and  semi -wooded  areas. 
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NET  PRODUCTIVITY  PER  ACRE 
WITH  AND  WITHOUT  NONSTRUCTURAL  PLAN 
(1974  price  levels) 


With  the  nonstruetur il  plan  in  operation,  it  is  anticipated  that  some 
of  these  fences  will  be  removed,  in  turn  reducing  flood  losses.  The 
need  for  these  fenced  areas  will  be  reduced  because  the  plan  provides 
for  lands  in  the  habitat  zone  (3-year  flood  plain)  to  revert  to 
natural  habitat  and  lands  in  the  cultivated  zone  (3-  to  30-year  flood 
plain)  to  be  utilized  for  cultivated  crops.  Under  without  project 
conditions,  cattle  operations  on  the  cleared  and  semi-wooded  areas 
in  these  two  zones  encompass  about  24,000  averaqe  annual  inundated 
acres , 

A  synopsis  of  the  method  used  to  develop  benefit  estimates  for 
reduced  fence  losses  follows.  That  portion  of  the  non-agricultural 
benefits  claimed  for  fence  losses,  originally  developed  from  damage 
surveys  following  floods  in  October  through  December  1971,  totaled 
$1,023,700.  The  area  inundated  encompassed  about  111,900  acres 
resulting  in  average  damage  of  $9.15  per  acre.  Multiplying  the  aver¬ 
age  annual  area  inundated  (24,000)  acres  by  the  unit  damage  per  acre 
($9.15)  yields  a  total  average  annual  fence  damage  of  $219,600. 

Investigations  were  made  to  ascertain  the  amount  of  fences  required 
under  without  project  conditions  whore  the  lands  are  used  for  grazing 
versus  fencing  with  the  lands  in  either  natural  habitat  or  in  hay 
production.  Typical  fencing  layouts  for  both  conditions  were  prepared. 
Based  on  these  analyses  it  is  estimated  that  fencing  requirements 
would  be  reduced  by  about  20  percent.  The  product  of  total  annual 
fence  damages  ($2(9,600)  times  the  estimated  reduced  losses  of  20 
percent  would  result  in  fence  damage  reduction  benefits  amounting  to 
about  $43,000  annually,  based  on  1974  price  levels. 

Floodproof i ng  benof its.  The  final  EIS  noted  that  there  were  no 
habitable  structures  in  the  flood  plain.  Recent  onsite  investic,  itions 
made  in  July  1980  revealed,  however,  that  there  were  two  small  wood- 
framed  houses  within  the  100-year  flood  plain.  In  addition,  seven 
small  farm  buildings  (hay  sheds  and  barns)  wore  identified  during 
this  survey.  The  two  residences  (including  contents)  are  estimated 
to  have  a  combined  value  of  $24,100,  based  on  1974  price  levels.  The 
estimated  1974  value  of  the  seven  farm  structures  totaled  about  $33,000. 
These  structures  appeared  to  be  fairly  old  and  apparently  have  been 
in  the  f Lood  plain  a  number  of  years.  Thus,  their  remaining  useful 
structural  life  is  limited.  Additionally,  the  farm  buildinqs  were 
tound  to  be  located  in  the  upper  frinuo  areas  of  the  flood  plain, 
slightly  below  the  100-year  frequency  flood  elevation.  Thus,  poten¬ 
tial  flood  losses  to  this  group  of  buildings  are  minimal,  estimated 
to  average  about  $200  annually.  Based  on  the  above  information,  it 
was  determined  that  it  would  not  be  economical  to  floodproof  these 
s  t  mot  arcs  . 

The  benefits  I. lined  would  result  from  the  damages  prevented  or 
i"du-ei  by  ra  i  s.  Mil  the  »•••>;  id- >iit  ia  1  structures  in  place  and  making  the 
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necessary  changes  to  the  plumbing,  wiring,  and  access.  Average  annual 
benefits  were  estimated  to  be  equal  to  the  total  average  annual  dam¬ 
ages  prevented  by  raising  each  of  the  structures  above  the  100-year 
flood  elevation.  This  essentially  involveu  developing  stage-damage 
relationships  under  existing  conditions  versus  modified  conditions 
with  the  structures  raised.  These  stage-damage  curves  were  then 
integrated  with  stage-frequency  data  to  determine  estimates  of  the 
floodproofing  benefits.  Average  annual  damages  for  existing  conditions 
($200)  minus  average  annual  damages  with  the  two  residences  raised 
($20)  equals  total  average  damages  prevented  (benefits)  attributable 
to  floodproofing  the  structures  of  $180  (rounded  $200) . 

Recreation  and  fish  and  wildlife  benefits.  Recreation  and  fish 
and  wildlife  benefits  credited  to  the  Comprehensive  Nonstructural  plan 
are  $795,000  and  $31,700,  respectively.  Detailed  development  of  these 
benefits  is  presented  in  Appendix  D,  Plan  Formulation,  Section  IV. 


Summary  of  Project  Benefits 


Table  16  presents  a  summary  of  average  annual  benefits  creditable 
to  the  four  alternatives  considered  in  the  detailed  plan  formulation 
studies  on  the  Cooper  Lake  and  Channels  project.  As  shown,  the 
average  annual  benefits  for  the  recommended  Reservoir  Only  plan  are 
estimated  at  $5,043,100  based  on  July  1974  prices  3-1/4  percent 
interest  rate,  and  a  100-year  project  life  (1990-2089),  These  bene¬ 
fits  would  result  from  the  project  purposes  previously  described  at 
the  beginning  of  this  section. 
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TABLE  16 


SUMMARY  OF  PROJECT  BENEFITS 
(July  1974  prices  &  3-1/4%  interest  rate) 


Project  Purpose 

Reservoir 

&  Levees 
(Final  EIS 
Recommended 
Plan ) 

Reservoir  Only 
(Supplemental 
EIS 

Recommended 

Plan) 

Reservoir 
Water  Supply 
Only 

Comprehensive 
Nonstructura 1 

Flool  Control 

$ 

$ 

$ 

$ 

Agricultural 

375,000 

294,000 

0 

652,000 

Non-aqr icul tural 

301,000 

176,000 

0 

44,100 

I  ntensi f ication 

516,000 

158,000 

0 

(513,000) 

Storage  exchange 

11 3,000 

m,uoo 

0 

0 

Subtotal 

$1, 305,000 

$  741,000 

0 

$  183,100 

Water  supply 

2,671,500 

2,671,500 

2,671,500 

Recreation 

)  ,  111 , 500 

1,111,500 

136,500 

795,000 

Fish  &  wildlife 

255,200 

269,400 

132,500 

31,700 

Area  redevelopment 

293,200 

249,500 

209,400 

0 

To  ta  1  s 

$  l?  ,  G  3  G ,  4  < )  0 

$5,042,900 

$5,1 48 , 900 

$1,009,800 

I  .  ' 


•M’iTMIliX 

.rcr  u.  in  ;  i ; 

ki av-mmknpki  1  plan  l'jfio  a:;a;,ym 


Intn -duct  ion 

This  section  of  the  topot  t  documents  the  >  -cone-i  invest.!  gat  i 
and  analyses  made  by  FWD  to  t  eovaluate  t  ho  bei.or  j  t  assignable-  to 
recommended  Cooper  hake  project  on  the  basis  of  1-mo  condition!: , 
and  current  regulations.  The  results  of  investi'Cit ions  for  the  ; 
inq  benefit  catog..,ri  er  are  presented  herein: 

•  Flood  Damuqe  Redaction 

•  Aqricultur.il  I  ntens  i  f  i.  v,  t  i on 

•  Storage  Kxchance 

•  Recreation 

•  Water  Supply 

•  Fish  and  Wildlife 

Additionally,  consideration  was  given  to  possible  Area  K.  -Jove 
benefits  that  were  claimed  in  previous  studies.  If  was  found  t  ha 
affected  study  area  no  longer  qualified  for  these  types  of  L.onefi 
and,  according  I y ,  wore  omitted. 

.score .  The  economic  analysis  -or, ducted  herein  uen--rallv  loll 
procedures  set  forth  in  current  tups  d  F.ngi  n- ■-  -rs '  i  egtilat  ions  a 
Irincip.les  and  St  ond.irds  it,;;1  ertabi  ishcii  by  t  h- ■  Water  ounces 
v.Viuttcil  .  Key  assuitj  *  ions  l  ncorpo  m  tied  into  tins  -  1  urn  ,.c-:;s  ,ir, 

1  o  1  1 1  iws  : 

T*  •  KsHn.it.-s  of  ••xint  i  ng  f  L.'bd  -iuma-u-  :  mi  •.••fits  f-'le,.-'  ” 

1  *)HU  prices  and  level  or  .  level  o|  ment- . 

<i» 

•  The  year  let)  was  assumed  to  i«>  tin  first  y  -ar  >!  ■  it  •  >  -t 

the  i  1  an  i  tiVi  st  i  i  a  t  .  -d  . 

»  •  The  a.’ia  I  vn  i p-ui  <■  a:. ..uni'  d  ■  !•>'.»—*."  ■  ,  i  :  re  •:  i  i  t  ■  -  ,  x  t  • 

f  >  t  an  1  *  n  i  to  .  "■  -  i  ) . 

t  -  1  1  ie  i  a. !  pioie.-t  int.-.st  rat  •  of  '-1  -’ 

I  :  - 1  ‘  u  e  1  i  -  i  ■  f  :  l  - '  to  i  •  ••  ■  i  age  I :  -  .  1  •  .;  i 


V.'.  c  •  a  j  i  i  1  ■  a!  l 
va  Is.  -  . 


•  The  standard  pro  gect  flood  was  assigned  the  frequency  of  the 
500-year  event. 

Plan  investigated.  These  evaluations  were  limited  to  consideration 
of  only  one  plan.  This  was  the  recommended  Reservoir  Only  alternative 
selected  as  a  result  of  detailed  plan  formulation  studies  made  by  FWD . 
Briefly,  the  project  features  provided  for  under  this  plan  include 
30-year  flood  protection  for  properties  located  downstream  from  the 
damsite,  273,000  acre-feet  water  supply  storage,  and  19,305  acres  of 
water  surface  plus  3,300  acres  of  land  for  public  recreation  activities. 

Methodology .  in  order  to  reevaluate  flood  control  benefits  assign¬ 
able  to  the  recommended  plan,  it  was  necessary,  first,  to  determine 
current,  conditions  in  the  flood  plain  and,  second,  to  develop  benefit 
estimates  based  on  these  conditions.  The  principal  difference  between 
the1  current  investigations  and  those  made  previously  pertained  to  the 
methodology  chosen  to  develop  estimates  of  flood  damages  and  benefits. 
Previous  estimates  wqre  derived  through  a  historical  series  analysis. 
Conversely,  flood  frequency  analyses  were  used  for  the  1980  flood  con¬ 
trol  evaluations. 

The  major  reason  for  changing  to  the  frequency  series  was  that  it 
of  feted  a  simpler  approach  to  computing  average  annual  damages  by 
weighting  t.ho  effect  of  all  floods  without  having  to  estimate  the  losses 
separately  tor  each  flood  in  a  long  series  of  events.  This  provided 
a  more  timely  estimate  over  the  historical  series  method.  Review  of 
l he  19H0  land  use  data  showed  that  agricultural  activities  in  the 
Sulphur  River  flood  plain  have  changed  measurably  since  the  previous 
damage  surveys  were  conducted.  The  frequency  analysis  alternative  was 
rinpti  i  for  mv  to  estimate  the  effects  of  various  flood  events  because 
hist'  i  i  •  records  were  not:  readily  available  to  apply  to  the  changed 
flood  plain  uses . 

i  *8  i  Benefits  -  Reservoir  Only  Plan 

This  portion  of  the  report  describes  the  economic  investigations 
and  malyses  m.ih-  to  determine  the  extent  and  need  for  flood  control 
in  !  h’od  plain  lands  along  the  Sulphur,  and  North  and  South  Sulphur 
Kiv  it  in  Texts  above  the  existing  Wright  Putman  reservoir  and  below 
the  ;  reposed  dams l ;  •  for  cooper  reservoir.  The  principal  aim  of  these 
.•udies  was  to  identity  the  flood  problem  in  the  affected  study  area 
and  to  determine  the  following: 

•  exist  i  ng  1980  land  uses  and  to  ident  i  1'y  tile  types  and  location 
ot  properties  affected  by  flooding; 

•  '•intent  estimates  of  existing  flood  damages; 
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and 


•  estimates  ot  benefits  attributable'  to  the  flood  control  com¬ 
ponent  of  the  investigated  plan. 

As  a  result  of  these  investigations,  flood  control  benefits  were 
developed  for  two  categories,  flood  damage  reduction  and  intensification 

Identification  of  the  flood  problem.  A  resurvey  was  made  of  the 
project  area  and  follow-up  office  studies  were  conducted  to  determine 
1980  economic  ami  land  use  conditions  in  the  Sulphur  River  flood  plain. 
Tiie  basis  for  determining  prevailing  conditions  and  the  results  of 
these  investigations  art'  presented  in  subsequent  paragraphs. 

Ma; ping .  Both  aerial  photography  and  US  Geological  Survey  (USGS) 
mapping  of  the  basin  were  referred  to  in  the  course  of  these  studies. 

New  aerial  overflights  were  made  of  the  study  area.  The  aerial  photo¬ 
graphs  reflected  land  use  conditions  as  of  March  1980.  The  base  mapping 
used  to  delineate  the  flood  plain  areas  consisted  of  7-1/2  minute  USGS 
quadrangle  sheets. 

Flood  profile's  and  flood  outlines.  Water  surface  profiles  for  the 
i- ,  19-,  H)-,  100-year  and  standard  project  flood  (assumed  I300-year) 

events  under  exist ing  conditions  were  compiled  for  use  in  the  economic 
evaluations.  These  profiles  were  used  to  delineate  the  limits  of  the 
flood  plain  and  to  establish  the  vertical  control  and/or  the  relation¬ 
ship  of  potential  flood  damageable  properties  to  both  elevation  and 
frequency  of  occurrence. 

Reach  detenu i nut ions .  The  flood  plain  was  divided  into  three  study 
reaches.  Table  17  lists  the  reporting  reaches  utilised  in  the  report 
and  a  description  of  their  limits. 


TABLE  1 7 

REACHES  FOR  THE  FLOOD  CONTROL  STUD  I  EG 


:  :  River i 1 e 

Reach  :  River  Location:  From  :  To 


1 

South  Sulphur 

•M..’ 

10.4 

(dams,  i  to) 

•> 

South  Sulphur 

10.4 

0.0 

North  Sulphur 

1 

0.0 

Su  1  J  ’lull' 

1  9  / .  1 

1  94  .  H 

1 

S-H  1  pllilt 

l')4.B 

187.  1 

Field  and  of  t  i ce 

i nvest i gat  ions . 

Field 

studies  wet 

e  conducted 

h  1  ihO.  The  area 

sur  vi .yt vl  oneomi  c 

issed  f 

loi’d  plain 

i  unds  wi thin 

.  I’F  limits  a  1  out) 

17  miles  ot  r i vet 

■  :  10 

miles  a  1  oit' i 

i  t  ho  Su 1 j  hut 
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River  upstream  from  river  mile  187,3  to  its  confluence  with  the  North 
and  South  Sulphur  Rivers  at  river  mile  197.3;  23  miles  along  the  South 
Sulphur  upstream  from  that  confluence  to  the  proposed  damsite,  and  4 
miles  along  the  North  Sulphur  River  upstream  from  the  confluence.  The 
major  intent  of  these  studies  was  to  identify  existing  1980  land  uses 
and  activities  located  in  flood-prone  areas  along  the  river  through 
on-site  inspections  and  interviews. 

Office  investigations  in  April  through  June  1980  were  conducted  to 
develop  more  detailed  data  on  existing  crop  patterns,  yields,  and  other 
agricultural  activities  in  the  flood  plain.  This  was  achieved  primarily 
through  telephone  interviews  with  farm  operators,  county  agents,  and 
with  the  Soil  Conservation  Service  (SCS)  of  the  Department  of  Agricul¬ 
ture,  and  the  Texas  Agricultural  Extension  Service  of  Texas  ASM 
University  System. 


Land  Use 


Current  land  use  activities  within  the  Sulphur  River  Basin  were 
determined  from  the  base  mapping  and  aerial  photographs  taken  in  March 
1980.  Five  basic  land  use  classifications  were  established:  (a)  crop¬ 
land,  (b)  improved  pasture,  (c)  native  pasture,  (d)  woodland,  and  (e) 
water  bodies.  Classification  of  these  land  use  activities  was  performed 
by  an  A-E  consultant.  The  consultant's  classif ications  were  verified 
through  on-site  inspections  by  FWD  personnel.  The  field  investigations'' 
also  developed  more  detailed  delineation  of  specific  crop  acreages 
within  the  cropland  category. 

No  urban  development  occurs  in  the  surveyed  area.  Only  a  few  well 
dispersed  non-aqr icultural  properties  were  observed  within  the  SPF 
limit:  of  the  affected  study  area.  The  types  and  locations  of  these 
non-aqrieultural  properties  were  found  to  be  essentially  the  same  as 
at  the  time  of  the  previous  study.  A  summary  of  existing  1980  land 
use  activities  within  the  SPF  limits,  by  category  and  by  reach,  is 
presented  in  table  18. 
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TABLE  18 


EXISTING 

(1980) 

WITHIN 

LAND  USE 

THE  SPF 

BY  TYPE  AND 
LIMITS  y 

REACH 

• 

Land  Use  Type 

:  : 

Improved 

:  Native 

: 

Water  : 

Total 

Reach 

:  Cropland : 

Pasture 

:  Pasture 

: Wood land : 

Bodies 

Area 

(acres) 

1 

1,500 

3,820 

390 

4,820 

40 

10,570 

2 

10,870 

2,850 

2,250 

4,380 

50 

20,400 

3 

2,980 

540 

1.290 

3,420 

80 

8,310 

Totals 

15,350 

7,210 

3,930 

12,620 

170- 

39,280 

Percent 

dess 

of  total 

(39) 

(18) 

(10) 

(32) 

than  1) 

(100) 

1/  Does  not  include  river  channel  or  existing  levee  system 

Comparative  data  for  1974  land  use  activities  within  the  SPF  limits 
were  not  compiled  in  earlier  investigations.  These  land  use  data  were 
collected,  however,  for  activities  within  the  30»year  flood  plain.  A 
comparison  of  land  use  activities  in  1974  and  1980  is  shown  in  table  19. 


TABLE  19 

COMPARISON  OF  1974  AND  1980  LAND  USE 
COOPER  LAKE  PROJECT 


Land  Use  :  Land  Uses  in  30-year  Flood  Plain 

Category  :1974  Conditions  hi  :  1980  Conditions 


Cleared 
Crop 
Pasture 
Wooded 

Non-Usable  — 

Total 

1/  Acreaqes  from  1974  report  adjusted  on  basis  of  slight 
deviation  in  p>ianimeter  measurement  of  total  flood  plain 
2/  Includes  river  channel,  existing  levee  system,  and 
water  bodies. 

Three  key  observations  are  offered  on  findings  generated  from  the 
existing  (1980  land  use  study. 
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(in  acres) 


0 

14,489 

16,351 

769 

31,609 


•  Agriculture  contines  to  be  the  main  activity  in  flood  prone 
areas  of  the  Sulphur  River  Basin. 

•  A  significant  increase  in  the  acreages  committed  to  row  crops 
has  occurred  since  1974, 

•  While  the  area  of  the  standard  project  flood  plain  encompasses 
more  than  twice  the  area  inundated  by  the  3-year  flood,  only  small 
differences  exist  in  the  areas  inundated  by  less  frequent  events. 

Table  20  lists  the  estimated  acreages  flooded  by  various  events  as 
a  percentage  of  the  total  area  of  the  SPF. 

TABLE  20 

ESTIMATED  AREAS  INUNDATED  BV 
SELECTED  FREQUENCY  FLOOD  EVENTS 
(Existing  1980  Conditions) 


Flood  Event  : Acres  Flooded  : Percent  of  SPF 


3 -year 

16,630 

(42) 

15-year 

28,670 

(73) 

30-year 

31,609 

(80 

100-year 

36,260 

(92) 

SPF 

39,280 

(100) 

Existing  Agricultural  Damages 

Current  estimates  of  damages  and  benefits  were  developed  in  order  to 
account  primarily  for  price  adjustments  and  changes  in  agricultural 
activities  in  the  Sulphur  River  basin  that  have  occurred  since  1974. 

This  section  of  the  report  presents  the  economic  analyses  made  to  develop 
estimates  of  existing  (1980)  condition  agricultural  damages  based  on 
current  land  use,  prices,  and  regulations. 

Farm  property  other  than  crops  located  in  the  affected  study  area 
included  fences  and  fewer  than  20  farm  residences  and  barns.  The 
value  of  these  structures  was  found  to  represent  only  a  small  portion 
of  the  overall  agricultural  investment  in  the  flood  plain.  Field  surveys 
revealed  that  no  major  additions  or  deletions  of  such  structures  have 
occurred  since  the  1971  damage  evaluations.  Accordingly,  specific 
estimates  of  damages  and  benefits  were  not  developed  for  farm  properties 
other  than  crops.  Damages  for  these  types  of  properties  are  included 
in  the  non-agr icul tural  benefit  estimates. 
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Single  occurrence  flood  damages.  It  is  estimated  that  an  SPF  event 
could  potentially  cause  damages  of  over  $689  thousand  in  crop  and  pasture 
losses.  Comparatively,  a  30-year  flood,  which  is  less  severe  but  more 
frequent  event,  would  produce  nearly  $500  thousand  in  damages.  Estimates 
of  the  flood  losses  given  different  single  occurrence  flood  events,  by 
reach,  are  presented  in  table  21. 

TABLE  21 

ESTIMATED  SINGLE  OCCURRENCE  FLOOD  LOSSES 
FOR  AGRICULTURAL  ACTIVITIES 

(1979  WRC  normalized  prices;  1980  level  of  development) 


Reach 


1 

2 

3 

Total 


_ Flood  Event _ 

SPF  ; 100-year  ;  30-year 

($1,000) 

$150.1  $134.2  $113,1 

417.3  389,5  351.8 

122,0  117,7  33.9 

$689.4  $641,4  $498.8 


Description  of  damage  and  benefit  calculations.  Selected  curves 
and  tables  were  prepared  for  use  in  estimating  the  annual  flood  damages 
and  damages  prevented  (benefits).  Generally,  these  curves  and  tables 
depicted  the  relationships  between:  stage  and  area  inundated;  stage 
and  frequency  of  occurrence;  area  inundated  and  frequency  of  occurrence- 
composite  crop  loss  estimates  and  area  inundated  versus  frequency  of 
occurrence.  A  brief  description  of  each  of  these  relationships  follows: 

•  Stage-Area  curves/tables .  This  relationship  compares  the  land 
areas  in  a  given  reach  that  would  be  inundated  given  different  flood 
stages . 


•  Stage-Frequency  curves/tables.  This  curve  gives  the  expected 
average  interval  in  years  between  occurrences  given  different  flood 
stages . 


•  Area-Frequency  curves/ tables .  This  relationship  is  determined 
through  integration  of  the  aforementioned  curves  and  tables.  The 
product  yields  an  estimate  of  the  average  annual  area  inundated. 

•  Composite -Crop  curves/tables ,  This  table  displays  agricultural 
losses  that  could  be  expected  to  occur  based  on  potential  crop  value 
losses  per  acre  inundated.  Estimates  of  the  unit  crop  damage  were 
developed  using  flood  damage  factors  for  application  to  gross  crop 
values  prepared  by  the  Soil  Conservation  Service,  US  Department  of 
Agriculture.  As  provided  in  current  Corps  regulations,  crop  values 
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were  based  on  the  latest  available  normalized  prices  contained  in  the 
Agricultural  Price  Standards  published  by  the  Water  Resources  Council. 
Potential  losses  in  the  total  crop  values  and  increased  costs  of  pro¬ 
duction  resulting  from  flooding  were  incorporated  into  the  analysis  in 
terms  of  crop  damages.  Both  the  seasonal  variations  of  the  crop  value 
and  probability  of  flooding  were  considered  in  calculating  the  average 
damage  to  a  given  crop.  Adjustments  also  were  made  to  account  for  the 
different  types  of  crops  grown  in  the  flood  plain,  A  percentage  distri¬ 
bution  was  applied  to  the  average  damage  of  individual  crops  to  form  a 
composite  unit  crop  damage  value  per  acre. 

Area-frequency  computations.  Stage-area  curves  were  developed  for 
the  three  reaches  along  the  Sulphur  River  flood  plain.  These  stage- 
area  curves  show  the  area  that  would  be  inundated  (in  acres)  given 
different  levels  of  flooding.  Area-frequency  relationships  were  deter¬ 
mined  by  integrating  the  stage-area  curves  with  stage-frequency  curves. 
Figure  1  illustrates  the  integration  process  of  the  curves  for  reach  2. 
Estimates  of  the  average  annual  acres  inundated  were  calculated  for 
each  of  the  reaches  based  on  existing  and  modified  conditions  through 
the  above  comparisons.  A  summary  of  the  estimated  average  annual 
acres  flooded  under  existing  conditions,  the  residual  average  annual 
acres  flooded,  and  the  average  annual  acres  which  would  be  prevented 
from  flooding  with  the  reservoir  plan  in  operation  is  presented  in 
table  22.  These  area-frequency  relationships  were  then  used  to  calcu¬ 
late  the  average  annual  damages  and  benefits  accruing  to  croplands, 
pastureland,  and  semi-wooded  lands  located  in  the  Sulphur  River  flood 
plain. 


TABLE  22 


ESTIMATED  AVERAGE  ANNUAL  ACRES  FLOODED 
EXISTING  AND  MODIFIED  CONDITIONS 
(Existing  1980  conditions) 


:  Estimated  Average  Annual  Acres 

Reach _ ;  Existing  :  Residual  ;  Prevented 


1 

2 

3 

Totals 


6,183 

16,776 

5,390 

28,349 


2,582 

2,784 

5,315 

10,681 


3,601 

13,992 

_ 7_5 

17,668 


Annual  crop  damage  computations.  Composite  crop  data  were  derived 
which  reflect  the  unit  damages  per  acre  of  existing  croplands  inundated 
along  the  Sulphur  River  flood  plain.  Pertinent  factors  taken  into 
account  in  calculating  the  unit  crop  damage  per  acre  included  the  value 
and  distribution  of  crops  grown  in  the  flood  plain  and  seasonal  variation 
in  the  crop  values  as  they  relate  to  flood  damages  and  probability  of 
flooding.  As  previously  noted,  crop  values  incorporated  into  the 
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analysis  were  based  on  September,  1979,  normalized  prices  as  shown  in 
the  Water  Resources  Council  publication  entitled  "Agricultural  Price 
Standards,"  December  1979.  Estimates  of  the  annual  yields  of  crops 
and  pasture  in  the  flood  plain  were  based  on  averages  of  1979  yields 
in  the  three  principal  flood  plain  counties  (Lamar,  Hopkins,  and  Delta) 
compiled  by  the  Texas  Crop  and  Livestock  Reporting  Service,  and  by 
field  interviews  with  local  county  and  Federal  agricultural  officials. 
Estimates  of  the  percent  distribution  of  various  crops  in  the  flood 
plain  were  made  from  stage-area  curves  developed  for  each  crop  in  the 
flood  plain  from  the  current  land  use  maps.  The  computations  performed 
to  determine  the  average  value  of  crops  grown  in  the  flood  plain  is 
shown  in  table  23. 


TABLE  23 

ESTIMATED  GROSS  VALUE  OF  CROPS 
SULPHUR  RIVER  FLOOD  PLAIN 
(1979  WRC  normalized  prices;  average  1979  yields) 


Crop  : 

Unit 

:  Yield  : 
:per  acre  : 

Value  : 
per  unit  : 

Value 
per  acre 

Cotton 

lb. 

234 

$  .513 

$120.04 

Hay,  alfalfa 

T. 

2.8 

51.36 

143.81 

Hay,  all  other 

T. 

2.6 

51.36 

133.54 

Improved  pasture 

T. 

4 

51.36 

205.44 

Sorghum,  grain 

cwt 

27.5 

3.74 

102.85 

Sorghum,  forage 

T. 

1.2 

51.36 

61.63 

Soybeans 

bu. 

24.6 

5.66 

139.24 

Wheat 

bu. 

32.2 

2.34 

75.35 

Wheat/Soy,  double-cropped 

214.59 

Wheat 

bu. 

38.7 

2.34 

Soybeans 

bu . 

12.7 

5.66 

Native  Pasture 

T. 

2.0 

51.36 

102.72 

Wooded  pasture 

T. 

0.3 

51.36 

15.40 

Table  24  shows  the  estimated 

flood 

losses  (shown  as  a  percent  of 

total  value)  that  various  crops 

would 

experience  at 

different 

times  of 

the  year.  These  damage  factors  were  compiled  from  data  contained  in 
an  Economics  Guide  for  Water  Protection  and  Flood  Prevention  prepared 
by  SCS.  The  percent-damage  factors  shown  in  table  24  gave  consideration 
to  the  damages  that  would  have  occurred  given  different  seasons  and 
depths  of  flooding. 
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TABLE  24 

PERCENT  TOTAL  ANNUAL  VALUE  DAMAGED  BY  FLOODING 


Crop 

:  Spring  : 

Summer  : 

Fall 

:  Winter 

Hay 

20 

22 

12 

2 

Soybeans 

32 

43 

44 

7 

Sorghum,  grain 

33 

40 

42 

3 

Wheat 

50 

1 

21 

35 

Cotton 

26 

44 

37 

6 

Alfalfa 

27 

19 

11 

6 

Improved  Pasture 

19 

35 

19 

3 

Sorghum,  forage 

33 

41 

31 

4 

Wheat/Soy,  double-cropped 

16 

12 

10 

12 

Native  Pasture 

14 

10 

7 

3 

Wooded  pasture 

14 

10 

7 

3 

The  percent-damage  factors  were  then  applied  to  the  total  estimated 
value  of  each  of  the  crops  grown  in  the  flood  plain  to  compute  the 
adjusted  seasonal  value  of  the  crops  with  flooding.  Resultant  values 
for  the  various  crops  are  displayed  in  table  25.  Also  shown  in  the  table 
is  the  estimated  probability  of  flooding  given  different  seasons  of  the 
year.  This  probability  was  derived  based  on  a  review  of  historical 
records  of  floods  in  the  basin,  using  records  from  the  Hagensport  gage. 

The  estimated  unit  crop  damage  per  acre  was  then  computed  by  comparing 
the  value  of  the  crops  without  flooding  less  the  seasonal  value  of  the 
crops  with  flooding,  weighted  by  the  probability  of  occurrence.  The 
computation  used  for  the  Sulphur  River  flood  plain  is  presented  at  the 
bottom  of  the  table. 

Composite  unit  crop  damages.  Estimates  of  the  unit  damages  per  acre 
for  existing  croplands  inundated  in  each  of  the  reaches  analyzed  were 
developed  by  multiplying  the  annual  crop  damage  for  each  crop  by  its 
weighted  average  proportion  of  distribution  in  the  flood  plain  as 
developed  from  the  stage/area  curves.  The  composite  unit  damage  for 
cropland  is  presented  in  table  26.  The  annual  unit  damage  for  various 
types  of  pastureland  were  derived  using  separate  stage/area  curves  and 
area-frequency  relationships .  This  included  separate  damage  estimates 
for  native  pasture,  improved  pasture,  and  pastured  woodland.  The  unit 
damages  per  acre  were  multiplied  times  the  average  annual  acres  flooded 
to  determine  existing  average  annual  damages  for  each  category.  The 
estimated  number  of  average  annual  acres  which  continue  to  be  flooded  with 
the  reservoir  plan  in  operation  was  multiplied  by  the  unit  damages 
per  acre  to  determine  the  remaining  (residual)  annual  damages  to 
existing  agricultural  lands.  A  summary  of  the  existing  average  annual 
agricultural  losses  by  reach  is  presented  in  table  27, 
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TABLE  25 


ESTIMATED  CROP  VALUES  WITH  AND  WITHOUT  FLOODING 
SULPHUR  RIVER  FLOOD  PLAIN 


I  tem 

:  Without 
.•Flooding 

Spring  : 

With  Flooding 

Summer  :  Fall  : 

Winter 

Seasonal  probability  of 

f  looding 

32 

5 

23 

40 

Cotton 

$120.04 

$  88.57 

$  66.62 

$  75.51 

$112.24 

Hay,  alfalfa 

143.81 

105.15 

116.98 

128.18 

134.58 

Hay,  other 

133.54 

106.69 

103.49 

116.77 

130.43 

Improved  pasture 

205.44 

166.41 

134.24 

165.73 

199.79 

Sorghum,  grain 

102.85 

68.68 

62.05 

73.60 

99.51 

Sorghum,  forage 

61.63 

41.29 

36.57 

42.29 

58.96 

Soybeans 

139.24 

95.14 

79.83 

77.98 

129.95 

Wheat 

75.35 

36.59 

74.85 

59.69 

48.98 

Wheat /Soy,  double-crop 

214.59 

181.11 

187.79 

193.33 

188.22 

Native  pasture 

102.72 

88.58 

92.79 

95.08 

99.38 

Wooded  pasture 

15.40 

13.28 

13.91 

14.26 

14.90 

AVERAGE  FLOOD  DAMAGES  BY  CROP 


Cotton  0.32(120.04-88.57)  +  0.05(120.04-66.62)  +  0.23(120.04-75.51)  +  0.40 
(120.04-112.24)  =  $26.10  per  acre 

Hay,  alfalfa  0.32(143.81-105.15)  +  0.05(143.81-116.98)  +  0.23(143.81-128.18)  + 
“0.40(143.81-134.58;  =  $21.00  per  acre 

llav,  other  than  alfalfa  0.32(133.54-106.69)  +  0.05(133.54-103.49)  +  0.23 
(133.54-116.77)  +  0.40(133.54-130.43)  =  $15.19  per  acre 

Improved  pasture  0.32(205.44-166.41)  +  0.05(205.44-134.24)  +  0.23(205.44-165.73)  + 
0.40(205.44-199.79)  =  $27.44  per  acre 

Sorghum,  grain  0.32(102.85-68.68)  +  0.05(102.85-62.05)  +  0.23(102.85-73.0  )  + 
0.40(102.85-99.51)  =  $21.04  per  acre 

Sorghum,  forage  0.32(61.63-41.29)  +  0.05(61.63-36.57)  +  0.23(61.63-42.29)  + 
0.40(61.63-58.96)  =  $13.28  per  acre 

Soybeans  0.32(139.24-95.14)  +  0.05(139.24-79.83)  +  0.23(139.24-77.98)  + 
0.40(139.24-129.95)  =  $34.89  per  acre 

Wheat  0.32(75.35-36.59)  +  0.05(75.35-74.89)  +  0.23(75.35-59.69)  +  0.40(75.35-48.98) 
$26.58  per  acre 

Wheat/Sov  0.32(214.59-181.11)  +  0.05(214.59-187.79)  +  0.23(214.59-193.33)  + 
0.40(214.59-193.33)  =  $27.49  per  acre 

Native  pasture  0.32(102.72-88.58)  +  0.05  (102.72-92.79)  +  0.23(102.72-95.08)  + 
0/40(102.72-99.38)  =  $8.12  per  acre 

Wooded  pasture  0.32(15.40-2.12)  +  0.05(15.40-1.49)  +  0.23(15.40-1.14)  + 
0.40(15.40-0.50)  =  $1.21  per  acre  Appendix  C 

77 


4 


TABLE  27 


EXISTING  AVERAGE  ANNUAL  FLOOD  LOSSES 
(March  1980  prices  and  development) 


Average  Annual  Damages 


Item 

:  Reach  1 

:  Reach  2 

:  Reach  3  ; 

:  Total 

( $  1 , 000 ' s ) 

Crop 

$  11.6 

$314.4 

$  6.8 

$332.8 

Improved  pasture 

38.4 

38.8 

5.2 

82.4 

Native  pasture 

1.2 

13.1 

11.4 

25.7 

Pasture  woodland 

5.0 

3.3 

4.4 

12.7 

Totals 

$  56.2 

$369.6 

$  27.8 

$453.6 

Existing  Inundation  Reduction  Benefits 


This  section  describes  the  procedures  used  to  estimate  the  existing 
National  Economic  Development  (NED)  benefits  expected  to  result  from 
implementation  of  the  Reservoir  Only  plan.  As  previously  noted,  these 
analyses  were  conducted  following  the  procedures  setforth  n  current 
Corps  of  Engineers  regulations. 

Flood  reduction  benefits.  Briefly,  estimates  of  the  inundation 
reduction  benefits  were  calculated  based  on  the  damages  to  existing 
properties  witnin  the  .Sulphur  River  flood  plain  less  the  residual  dam¬ 
ages  tnut  would  continue  to  occur  with  the  reservoir  in  operation.  A 
summary  of  the  resulting  flood  reduction  benefits  by  damage  category 
and  by  reach  is  presented  in  table  28.  With  the  recommended  Reservoir 
Only  plan  in  operation,  agricultural  flood  losses  along  the  Sulphur 
River  would  be  reduced  from  $4133.6  thousand  to  about  $73.8  thousand 
annually.  This  potentially  would  eliminate  over  80  percent  of  the 
annual  agricultural  flood  losses. 

TABLE  28 

EXISTING  AGRICULTURAL  BENEFITS 
FROM  FLOOD  DAMAGE  REDUCTION 

: _ Average  Annual  Benefits _ _ 

IJLym _ _  : _ Reach  1  :  Reach  2  :  Reach  3  :  Total 

($1,000' s) 


Crop 

$  9 . 8 

$294 . 7 

$ 

0.4 

$304 . 9 

Improv'd  pasture 

28.3 

32.0 

3.  1 

63.3 

Native  pasture 

0.8 

6.2 

0 

7.0 

Wood  1  and 

2 . 5 

2.  1 

0 

4.6 

Fl'OTC 

n2.g 

1  68 . 7 

54.4 

286.0 

Tot a  1  s 

$104 . 2 

$501 . 7 

57.9 

$665.8 
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Non-agricultural  benefits.  Benefit  estimates  for  these  properties 
were  developed  by  adjusting  to  current  dollars  the  non-agricultural 
benefits  claimed  in  Supplement  1  to  the  General  Design  Memorandum,  dated 
February  1977.  A  snyopsis  of  the  method  used  to  develop  these  benefits 
follows.  The  non-agricultural  benefits  were  orginally  developed  from 
damage  surveys  following  floods  in  October  through  December  1971.  Esti¬ 
mates  of  total  damages  to  non-agricultural  properties  were  divided  by 
total  acreage  flooded  to  obtain  a  composite  figure  of  non-agricultural 
damage  per  acre.  The  product  of  this  composite  damage  and  estimates 
of  average  annual  acres  flooded  with  and  without  the  reservoir  yielded 
the  existing  damages  and  residual  damages.  The  existing  damages  less 
the  residual  damages  produced  benefits  of  $176,000  based  on  1974  condi¬ 
tions.  An  appropriate  economic  index  was  selected  to  update  these 
benefits  to  reflect  current  conditions.  The  index  selected  was  based 
on  changes  in  prices  paid  to  farmers  as  contained  in  the  Survey  of 
Current  Business  published  by  the  U.S.  Department  of  Commerce.  The 
price  index  increased  from  573  in  July  1974  to  932  in  March  1980,  a  fac¬ 
tor  of  1.626.  In  current  dollars  the  benefits  are  estimated  to  be 
$286,000  (to  the  nearest  thousand  dollars).  The  updated  estimate  was 
apportioned  among  the  three  reaches  on  the  basis  of  total  existing 
average  annual  acres  flooded  in  each  reach. 

Intensification  Benefits 


In  addition  to  the  flood  reduction  benefits  claimed,  intensification 
benefits  are  expected  to  be  realized  by  agricultural  producers  in  the 
flood  plain.  The  proposed  flood  control  improvements  would  allow  for 
an  intensified  and  more  efficient  use  of  these  lands  resulting  from 
the  reduced  flood  hazard. 

Farm  costs  and  income  data  were  first  analyzed  for  the  rural  areas 
to  determine  likely  net  income  changes  due  to  the  flood  control  improve¬ 
ments.  The  methodology  applied  to  calculate  estimates  of  the  net 
productive  value  per  acre  for  crops  grown  in  the  flood  plain  under 
with  project  conditions  is  presented  in  table  29.  Crop  values  were 
based  on  "normalized  prices,"  as  contained  in  the  Water  Resources  Coun¬ 
cil  publication  entitled  "Agricultural  Price  Standards,"  December  1979. 
Estimates  of  the  net  productive  value  of  each  type  of  crop  grown  in 
the  flood  plain  was  derived  by  subtracting  the  cost  of  crop  production 
from  the  selling  price,  or  gross  value  of  the  crop. 
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TABLE  29 


NET  PRODUCTIVE  VALUE  PER  ACRE 
SULPHUR  RIVER  FLOOD  PLAIN 


Crop  : 

Gross 

Value 

:  Cost 

:  t0  1/ 
:  Produce— 

:  Net  : 

:  Productive : 

:  Value  -  : 

Relative 

Weight 

Weighted 

Value 

Cotton 

$120,04 

$  90,56 

$  18.41 

2% 

$ 

0,37 

Hay,  Alfalfa 

143.81 

73.  56 

59.12 

8% 

4,73 

Hay,  all  others 

133,54 

82.73 

39.74 

7% 

2.78 

Soybeans 

139.24 

101.19 

26.98 

56% 

15.11 

Wheat/Soy 

214.59 

171.00 

32.52 

27% 

8.78 

Total 

100% 

$ 

31.77 

Loss  in  income 

from  woodland 

-10.16 

Annual  increase  per  acre 

in  net  productive  value 

$ 

21.61 

1/  From  Texas  A&M  Crop  Budgets,  1979-80,  adjusted  to  reflect  WRC 
normalized  prices  and  flood  plain  yields. 

2/  Excluding  $11,07  conversion  cost 


Cropping  practices  were  determined  for  with  and  without  project  con¬ 
ditions  using  historic  agricultural  census  data  and  from  information 
obtained  through  interviews  with  local  farmers  and  knowledgeable  agri¬ 
cultural  representatives.  No  further  increase  in  crop  or  improved 
pasturelands  is  expected  in  the  future  without  project  conditions.  Under 
improved  conditions,  however,  it  was  assumed  that  the  reduced  threat 
of  flooding  would  permit  conversion  of  available  land  into  higher 
valued  crops.  Recent  trends  in  the  area  show  conversion  of  other  agri¬ 
cultural  lands  into  cropland  presently  is  occurring.  Interviews  with 
farm  operators  affirmed  that  conversion  was  being  made  for  two  principal 
reasons:  (1)  favorable  market  conditions;  and,  (2)  the  assumption  that 
the  proposed  flood  control  works  would  provide  additional  flood  protec¬ 
tion,  particularly  to  lands  located  behind  the  existing  levee  system. 

For  the  intensification  benefit  calculations,  lands  available  for 
conversion  to  cropland  were  assumed  to  consist  of  wooded  acreages  in 
the  30-year  flood  plain  although  it  is  possible  that  some  pasture  and 
cropland  will  also  be  converted  to  higher  valued  crops.  Land  available 
for  conversion  was  restricted  to  woodland  areas  located  in  reach  2 
behind  levee  5RSS.  The  future  with  project  crop  distribution  was 
assumed  to  consist  of  existing  crop  acreages  with  projected  positive 
net  income  in  protected  portions  of  the  Sulphur  River  flood  plain. 

The  assumed  crop  percentages  under  with  project  conditions  are  shown  in 
table  29.  These  crop  percentages  were  multiplied  by  the  net  productive 
value  of  each  crop  to  derive  an  average  net  productive  value  per  acre. 
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Agricultural  activities  modifying  their  operations  due  to  the  reduced 
potential  for  flooding  would  have  to  incur  certain  conversion  costs  in 
order  to  achieve  higher  levels  of  production.  This  would  involve  the 
costs  to  clear  the  woodlands,  prepare  the  fields,  and  construct  roads 
and  related  facilities.  Based  on  data  obtained  from  interviews  with 
local  county  agents,  it  is  estimated  that  costs  of  approximately  $150 
per  acre  would  typically  be  incurred  to  convert  the  woodlands  to  crop¬ 
lands.  This  first  cost,  when  capitalized,  amounts  to  an  annual  cost  of 
$11.07.  This  annual  conversion  cost  was  deducted  to  estimate  the  net 
productive  value  of  the  croplands  converted  and  the  resultant  intensi¬ 
fication  benefits  creditable  to  the  project. 

Since  1974,  a  total  of  11.720  acres  have  been  converted  to  crops 
in  protected  portions  of  the  existing  levee  system  along  the  Sulphur 
River  flood  plain.  On  an  annual  basis,  this  has  amounted  to  1950  acres 
being  converted  yearly.  Interviews  with  farm  operators  formed  the  basis 
for  concluding  that  an  additional  849  acres  of  woodland  would  be  con¬ 
verted  to  cropland  by  the  first  year  of  the  project.  As  previously 
noted,  such  conversion  will  not  occur  without  the  expectation  of  reduc¬ 
tion  in  flood  hazard  to  be  produced  by  the  Reservoir  Only  plan.  The 
estimated  increase  in  agricultural  net  income  ($21. 61/acre)  was  applied 
to  849  acres  for  an  annual  increase  of  $18,300,  Increased  residual 
average  annual  damages  to  the  higher  valued  crops  in  the  intensified 
area  were  estimated  at  $1,400  and  was  subtracted  from  the  anticipated 
increased  agricultural  income,  resulting  in  a  net  intensification  bene¬ 
fit  claimed  of  $16,900. 


Storage  Exchange  Benefits 


These  benefits  would  result  from  the  conversion  of  120,000  acre-feet 
of  flood  control  storage  at  Wright  Patman  Lake  to  municipal  and  indus¬ 
trial  water  supply  space.  About  131,400  acre-feet  of  flood  control 
storage  would  be  provided  in  Cooper  Lake  to  allow  for  this  transfer. 

The  flood  control  benefits  previously  attributable  to  Wright  Patman 
Lake  would  be  shifted  to  Cooper  Lake  in  view  the  latter  reservoir  would 
then  provide  the  flood  protection  to  properties  downstream  of  Wright 
Patman. 

Flood  control  storage  benefits  previously  claimed  for  the  Cooper 
project  amounted  to  $113,000  annually,  based  on  1974  price  levels. 

These  benefit  estimates  were  updated  through  an  indexing  process  which 
adjusted  the  price  level  increases  of  benefits  since  July  1974  to 
reflect  March  1980  price  levels.  Again,  this  was  done  to  place  the 
benefit  estimates  on  a  current  basis  with  the  project  cost  data.  Changes 
in  the  "prices  received  by  farmers"  as  contained  in  the  Survey  of  Current 
Business  published  by  the  U.S.  Department  of  Commerce  was  selected  as 
an  appropriate  index  to  update  thfe  1974  flood  damage  reduction  benefits 
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to  crops  and  agricultural  intensification  benefits  claimed.  Changes  in 
this  price  index  over  the  period  specified  and  the  resulting  factor 
of  increase  are  shown  below: 


_ Price  Index _  Factor  of 

Benefit  Category  July  1974  March  1980  Increase 

Crops  &  Agricultural 

Intensification  475  586  1,234 


Using  the  above  price  level  adjustment  factor,  the  storage  exchange 
benefits  were  updated  to  March  1980  price  levels.  Resultant  annual 
benefits  claimed  for  the  recommended  Reservoir  Only  plan  amounted  to 
$139,00  (rounded). 


Water  Supply  Benefits 


The  average  annual  water  supply  benefits  of  $2,893,600  for  Cooper 
Lake  at  July  1974  prices  were  updated  for  the  purpose  of  evaluating  the 
project  at  March  1980  prices  and  conditions.  The  updating  involved 
indexing  costs  to  the  March  1980  level  for  both  the  alternative  water 
supply  lake  and  fish  and  wildlife  compensation  measures.  Using  3-1/4 
percent  as  the  Federal  interest  rate  in  accordance  with  Section  80  of 
the  1974  Water  Resources  Development  Act,  computation  of  water  supply 
benefits  at  the  March  1980  price  levels  would  be  as  follows: 

FIRST  COST 

Single  purpose  water  supply  lake  (109  mgd) 

Compensation  of  fish  and  wildlife  losses 
Total  First  Cost 

INVESTMENT 

Total  first  cost 

Interest  during  construction  (4  years  @  4%) 

Total  Investment 

AVERAGE  ANNUAL  BENEFITS 

Equivalent  annual  payments  for  25  years  @  4% 

$109,162,000  x  0.064012  =  $  6,987,700 

Equivalent  investment  at  3*»%  Federal  rate 

$6,987,700  x  16.937863  =  118,356,700 

Equivalent  annual  cost  for  100  years  @  4% 

$118,356,700  x  0.033884  =  4,010,400 

Annual  operation,  maintenance,  &  replacement  for  lake  =  283,600 

Annual  operation  and  maintenance  for  fish  &  wild¬ 
life  compensation  =  118,600 

Total  Average  Annual  Water  Supply  Benefits  $  4,412,600 


$101,076,000 

8,086,000 

$109,162,000 


$  88,523,000 
12,553r000 
$101,076,000 
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The  appropriate  FY  1981  interest  rate  for  evaluating  Federal  water 
resources  projects  not  affected  by  Section  80  of  the  1974  Water  Resources 
Development  Act  is  7-3/8  percent.  Comparable  non-Federal  financing  would 
be  7-1/2  percent  for  30  years.  As  a  sensitivity  check,  average  annual 
water  supply  benefits  at  the  March  1980  price  level  were  recomputed 
using  these  interest  rates  and  bonding  period.  The  results  follow* 


FIRST  COST 

Single  purpose  water  supply  lake  (109  mgd) 
Compensation  of  fish  and  wildlife  losses 
Total  First  Cost 
INVESTMENT 

Total  first  cost 

Interest  during  construction  (4  years  @  7*5%) 
Total  Investment 

AVERAGE  ANNUAL  BENEFITS 

Equivalent  annual  payments  for  30  years  @  74% 
$116,237,000  x  0,084671  = 

Equivalent  investment  at  7-3/8%  Federal  rate 
$9,841,900  x  11.955556  = 

Equivalent  annual  cost  for  100  years  @  7-3/8% 
$117,665,400  x  0,073810  = 

Annual  operation,  maintenance,  and  replacement 
for  lake 

Annual  operation  and  maintenance  for  fish  and 
wildlife  compensation 

Total  Average  Annual  Water  Supply  Benefits 


$88,523,000 

12,553,000 

$101,076,000 

$101,076,000 

15,161,000 

$116,237,000 


$  9,841,90 0 

117,665,400 
8,684,900 

283.600 

118.600 
$  9,087,100 


Recreation/Fish  and  Wildlife  Benefits 


Cooper  Lake  was  authorized  prior  to  the  enactment  of  the  Federal 
Water  Project  Recreation  Act,  Public  Law  89-72  (1965)  and,  therefore, 
recreation  development  is  being  provided  pursuant  to  Section  4  of  the 
1944  Flood  Control  Act,  Public  Law  78-534.  The  project  is  being  planned 
to  provide  facilities  to  take  care  of  the  initial  recreation  use.  No 
future  development  is  planned  because  it  would  require  a  local  cost 
sharing  sponsor.  The  benefits  claimed  are  those  expected  to  result 
from  the  development  of  these  initial  facilities.  Benefits  were  calcu¬ 
lated  by  assigning  values  to  various  activities  in  accordance  with 
guidance  contained  in  Supplement  1  to  Senate  Document  No,  97,  The 
methodology  applied  to  compute  estimates  of  the  recreation  benefits  is 
summarized  in  the  following  paragraphs.  Detailed  information  on  the 
1980  recreation  analysis  is  presented  in  Section  VII,  Appendix  D. 

Methodology  for  computing  recreation  benefits.  The  market  area  used 
in  estimating  recreation  use  for  Cooper  Lake  (recommended  plan  under 
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1980  conditions)  included  those  counties  whose  population  centers  lie 
within  100  road  miles  of  the  nearest  point  of  access  to  any  element  of 
the  system.  The  recreation  uses  assignable  to  these  improvements  were 
adjusted  to  allow  for  the  influence  of  other  competing  projects.  The 
main  factors  considered  in  determining  recreational  usage  were  the 
estimated  population  for  the  market  area  and  the  per  capita  use  rates 
developed  for  the  project. 

Estimates  of  recreation  participation  were  based  on  detailed  economic 
investigations,  information  obtained  from  the  Texas  Outdoor  Recreation 
Plan  (TORP) ,  recent  Heritage  Conservation  and  Recreation  Service  publi¬ 
cations,  and  other  available  data.  New  per  capita  use  rates  were  devel¬ 
oped  for  Cooper  Lake  for  the  1980  recreation  analysis  based  on  use  by 
Canton  Lake  in  the  Tulsa  District  and  Somerville  and  Whitney  Lakes  in 
the  Fort  Worth  District  (see  Figure  9  of  Appendix  D) .  Forecasts  of 
population  and  per  capita  incomes  for  the  recreational  market  area 

were  obtained  from  OBERS  Series  "E"  projections.  The  findings,  based 
on  the  methodology  for  estimating  recreation  use,  are  in  agreement  with 
the  TORP.  Recreational  use  estimates  are  summarized  in  table  30, 


TABLE  30 

ESTIMATES  OF  ANNUAL  RECREATIONAL  USE 
(Expressed  in  recreation  days) 


Feature _ 

Cooper  Lake 

General  recreation 
Sport  fishing 
Sport  hunting 
Total 


Initial 


Summary  of  recreation  benefits.  The  general  recreation  benefits 
expected  to  result  from  the  development  of  public  use  facilities  are 
based  upon  projected  initial  recreational  use  and  the  day  use  unit 
value  for  the  activity.  The  initial  and  future  fish  and  wildlife 
benefits  were  converted  to  average  annual  values  based  on  an  interest 
rate  of  3-1/4  percent  with  a  100-year  project  life  (1990-2089) ,  The 
total  average  annual  fish  and  wildlife  benefits  consist  of  the  initial 
benefit  plus  the  discounted  future  benefits,  A  summary  of  the  average 
annual  equivalent  values  is  presented  in  table  31, 
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TABLE  31 


RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
Average  Annual  Equivalent  Values 
(1980  Analysis) 


Activity 


Benefit 

(Rounded) 


General  recreation 
Sport  fishing 
Sport  hunting 

Commercial  fishing  (potential) 
Total 


$1,758,000 

285,000 

0 

30,000 
§2, 073, 000 


1/ 

2/ 


1/  Includes  a  loss  of  $3,381  in  stream  fishinq  inundated  by 
Cooper  Lake  (see  Section  VII  of  Appendix  D) , 

2/  Net  monetary  sport  hunting  losses  for  the  Reservoir  Only  Plan 
without  mitigation  are  8,841  man-days  with  a  value  of  $22,700. 
The  Corps  recommended  mitigation  plan  will  offset  these  sport 
hunting  losses.  Therefore,  net  benefits  for  sport  hunting  are 
zero  for  the  selected  plan  including  the  recommended  terrestrial 
habitat  mitigation  (see  Section  II  of  Appendix  D) . 


Commercial  fish  and  wildlife  benefits.  The  proposed  terrestrial 
mitigation  area  will  offset  $4,816  in  potential  commercial  pelt  value 
loss  (1978-79  fur  season  value)  for  8  species  of  fur  bearers.  Therefore, 
there  are  no  net  benefits  claimed  for  trapping.  The  lake  will  support 
64,720  pounds  of  commercial  fishing.  Stream  commercial  losses  due  to 
inundation  will  be  about  5,600  pounds,  for  a  net  gain  of  about  59,120 
pounds.  At  an  estimated  value  of  $0. 50/lb.  at  1980  price  levels,  this 
results  in  a  commercial  fishing  benefit  of  $29,560. 


Summary  of  Project  Benefits 


Table  32  presents  a  summary  of  the  average  annual  benefits  creditable 
to  the  recommended  Reservoir  Only  plan.  As  shown,  the  average  annual 
benefits  are  estimated  to  be  about  $7.3  million,  based  on  March  1980 
prices,  3-1/4  percent  interest  rate,  and  a  100-year  period  of  analysis 
(1990-2089).  These  benefits  consist  of  flood  control  storage  exchange, 
water  supply,  recreation,  and  fish  and  wildlife. 
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TABLE  32 


SUMMARY  OF  PROJECT  BENEFITS 
(March  1980  prices  @  3-1/4  percent) 


Annual  Benefits 

Flood  Damage  Reduction 

Agricultural  $  379,800 

Non-agricultural  286,000 

Intensification 

Agricultural  16,900 

Flood  Control  Storage  Exchange  139,000 

Water  Supply  4,412,600 

Fish  and  Wildlife  315,000 


General  Recreation 


1,758,000 


Total 


$7,307,300 
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ACRES  FLOODED  IN  THOUSANDS 


STAGE 

STATUS 


AREA  CURVE 

FOR 

QUO  CONDITION 


EXHIBIT  I 


HAGANSPORT  GAGE  STAGE 


0  2  4  6  8  10  12  14 

ACRES  PROTECTED  BY  NEW  WORKS  IN  THOUSANDS 


STAGE  AREA  CURVE 

FOR 

RESERVOIR  ONLY  ALTERNATIVE 


EXHIBIT  2 
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HAGANSPORT  GAGE  STAGE 


0  2  4  6  8  10  12  14 

ACRES  PROTECTED  BY  NEW  WORKS  IN  THOUSANDS 
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EXHIBIT  3 
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EXHIBIT  5 


POTENTIAL  AGRICULTURAL  DAMAGM 
"STATUS  QUO"  CONDITIONS  1 


Year 

Date  of 
Flood 

Peak 

Historic 

Stage 

(Hagansport) 

Flood 

Duration 

Acres  Protected  by 

New  Works 

Damage  Prevented  by 

New  Works 

Total 

Damages 

Cleared 

Semi- 

Wooded 

Total 

Usable 

Z  Lost 
Grazing 

Z  of 

Stand 

Production 
Loss /Acre * 

1943 

Feb. 

28 

42.1 

Feb.  21-Mar. 

4 

14,25’J 

S,  750 

2 3,000 

4 

0 

$  3.51  $ 

80,730 

Mar. 

31 

45.1 

Mar,  29-Apr. 

3 

lb,h00 

10,250 

27,050 

6 

2 

7.02 

1 89 , 89  1 

Jiaie 

13 

42.6 

Jime  12-Jime 

17 

14,75') 

9,050 

23.390 

7 

10 

14.91 

354,858 

Oct. 

10 

41.5 

Oct.  9-Oct. 

12 

1 3. 750 

8,400 

2  2 , 15n 

4 

4 

7.02 

155,493 

1946 

June 

2 

41.4 

May  15-Jiaie 

4 

)  3,500 

P.,200 

2 1 , 700 

17 

16 

2  8.95 

628,215 

Nov. 

6 

45.1 

Nov.  3-Nov. 

11 

16,  S  >•) 

10,250 

2 7 ,050 

5 

0 

4.  39 

118,750 

194  7 

May 

1 

41.8 

Apr.  30-May 

4 

i  v>v> 

5,  500 

22,450 

8 

6 

12.28 

275,686 

1948 

Jan . 

2 

42.2 

Jan.  1-Jan. 

5 

14  ,  Wi 

23,100 

2 

0 

1.75 

40,425 

May 

12 

41.0 

May  11-May 

19 

1  J/io  • 

H,o  on 

*»!  ,  900 

12 

8 

I  7.  54 

368, 340 

1949 

Jan. 

23 

42.1 

Jan.  2 5- Feb. 

1 

u.:'>" 

H,  750 

2  3,ino 

2 

0 

1.  75 

40,425 

Feb. 

25 

42.1 

Feb.  24-Feb . 

78 

14,230 

8,750 

2  3 .  10!) 

3 

0 

2.6  3 

60,490 

1950 

Feb. 

13 

43.2 

Feb .  2-Feb . 

17 

15.JV* 

o  ,250 

24,500 

4 

2 

5.26 

128,870 

May 

3 

41.4 

May  1-May 

17 

13,  i  »  ) 

8,700 

21,700 

15 

11 

22.81 

494,977 

Sept 

17 

41.2 

Sept  15-Sept 

23 

15,2'' 

S.l'l.? 

21  .  3(" 

4 

9 

11.40 

242,820 

1951 

June 

13 

42.2 

Jixie  4- June 

19 

1  ..  3  ■  * 

P ,  i>00 

23,10.1 

12 

13 

21.93 

506,583 

1932 

Apr. 

23 

43.4 

Apr.  12-Apr. 

27 

15, 7"o 

‘\60> 

25, 300 

12 

7 

lb.  67 

421, 751 

May 

19 

41.0 

May  19-May 

27 

l 3,000 

9,0(10 

21 ,900 

11 

9 

17.54 

368,  340 

1953 

Apr . 

30 

43.8 

Apr.  29-May 

19 

15,000 

9 ,  H00 

2  5 ,  700 

17 

14 

27.19 

698, 783 

1954 

May 

13 

42.6 

May  10-May 

15 

14,750 

9,050 

2  3 , 800 

9 

7 

14.04 

334,152 

Oct . 

25 

41.0 

Oct.  2 3-Nov. 

5 

n.tvio 

ft,  )0" 

2  I ,  inn 

7 

4 

9 .65 

202,650 

1955 

Mar. 

21 

41.0 

Mir.  21-Mar. 

24 

l  1,  l  10 

8,050 

2  1,1  V 

4 

1 

4.  39 

92,849 

Apr. 

13 

41.0 

A^r.  13-Apr. 

15 

13,  i  io 

S.t’on 

? 1 ,00  > 

6 

3 

7.89 

165,690 

1956 

Feb. 

18 

41.8 

Feb.  17-Feb. 

20 

13,  •.'> 

P  r,  i  K) 

27,450 

2 

0 

1.  75 

39,288 

May 

2 

41.7 

May  '1-M* . 

5 

13,  ■»,)(' 

8,450 

72,350 

8 

6 

12.28 

274,458 

1957 

Apr. 

27 

43.4 

Mar.  18-Jme 

12 

15. 

75,300 

47 

30 

67. 54 

1, 708, 7b 2 

195  8 

Feb. 

21 

1.3 

Feb.  14- Feb. 

24 

1  «,  V 

-  .  Y'* 

1  in 

4 

0 

3.51 

75,816 

Mar. 

■* 

41.3 

Mar.  4-Mar. 

U 

* .  ■  1 

5 

1 

5.26 

113,616 

May 

3 

45.5 

Apr.  ’6 -Mav 

9 

13 

8 

18.42 

507,471 

1959 

Feb. 

15 

41.6 

Feb.  14- Feb. 

lb 

2 

0 

1.  75 

38,850 

Apr. 

18 

41.0 

Apr  .  1  7-  Apr  . 

1  * 

:  .•>  " 

7 

4 

9.65 

202,650 

J  me 

24 

*2.5 

i  une  211  une 

6 

10 

14.04 

331, 344 

July 

27 

42  .0 

Jul*  24-  JijW 

h 

3 

10 

11.40 

259,920 

Oct. 

6 

41.1 

«c  c  .  5  '*«■  * 

“ 

3 

5 

7.02 

148,473 

Nov. 

5 

41 . 7 

Nov. 

* 

3 

1 

3.51 

78,448 

Dec. 

17 

43.7 

Dp<  .  1  5  ■  D*‘ 

1 

0 

0.88 

22, 352 

1960 

Jan. 

7 

42.8 

lan  - m\ 

V* 

3 

0 

2.6  3 

63,383 

Feb. 

5 

41.8 

Feh.  V 

2 

0 

1  .  75 

39,288 

Mar . 

26 

41.1 

Mar  Mar 

1 

1.51 

74,236 

Jwe 

13 

41.5 

.'vase  12  -ate 

lit 

14.91 

325,038 

July 

6 

42.3 

Jul*  v 

lu 

: .  . :  s 

286,  124 

Sept 

27 

42.4 

Sepr  A  '»•?• 

M  ’  - 

205,657 

Oct . 

6 

42.4 

Oct.  '«  -  r 

- 

A 

.'<15,65  7 

Oct. 

29 

42.0 

•  )c  l  .  2  A-  ■  *  * 

• 

l)*,99  2 

Dec. 

8 

44.  ; 

Dec  .  •  Dp 

bH, 8,0 

1961 

Feb. 

7 

42.0 

Feb .  '  Fpv 

Mar. 

30 

43.4 

Mar  7  7-  Apr 

Nov. 

23 

42.2 

Nov.  2  Hiov 

Dec. 

10 

42.4 

Dec.  10- tier 

Year 

Date  of 

Flood 

Peak 

1962 

Jin.  21 
Feb.  24 
Mar.  31 
Hay  1 

Jine  30 
Sept  3 
Nov.  21 

1963 

Jan,  5 
Mar.  12 
Apr .  29 

1964 

Mar.  10 
Apr.  24 
May  I 

June  ] 
Sept  22 
Nov.  29 

1965 

Feb.  10 
May  11 

1966 

Feb.  10 
May  1 

May  24 

Oct.  a 

1967 

Jine  2 

July  1 
Oct.  30 

Dec.  13 

1968 

Jan.  31 
Har.  2] 
June  U 
July  ID 
Sept  11 
Nov.  21 
Dec.  21 

1969 

Jan.  31 
May  1 

Oct.  3] 
Dec.  1 

Dec.  21 

19  70 

Har.  ] 
Apr.  21 
Oct.  11 
Nov.  U 

19  71 

Feb.  21 
Aug.  13 
Oct.  2] 
Dec.  1] 

GRAND 

TOTAL  | 

AVERAGE  ANNUftJ 

*Rased  on  vel 


EXHIBIT  5 


POTENTIAL  AGRICULTURAL  DAMAGES 
"STATUS  QUO"  CONDITIONS 


ted  by  New  Uorke 
f  Production  Total 

ad  Loee/Acre*  Ddmages 


I 

I 


7 

9 

* 

7 

4 

1 

3 


[* 

k 

0 

1 

[• 

0 
I  * 
to 
to 
3 
1 
0 


0 

0 

1 


7 

• 

2 

0 


7 

2 

0 

0 


$  3 .  5  i  $ 

;.oz 

u.4i 

7.02 

28.95 
4. 3«* 

12.28 

L .  75 

1  7.  54 

I.  75 
2  .8  S 

5.2ft 
22.81 
11 . 

2  1 . 9  .1 
1  ft .  ft  ’ 

1  /.  54 

27.  19 

14.04 

4.h5 

4.  19 
7.84 

1.75 

12.28 

ft  7 . 5  4 

1.51 
5.2ft 
18.  ^2 

!  .  75 
9.65 
14.04 

II. 40 

7.02 

1.  51 
O.H« 

2.61 
I.  75 
1.51 
14.91 
17.28 
8.  77 
8.7  7 

6.14 
2.6  J 

10.51 
7.89 
4.  39 
1.  75 


80,  7  30 
1 89 . 84  l 
154,858 
155,493 

628,2 15 

118.750 

275,686 

40,42 5 
168, 340 

40,425 

60,490 

129,870 
494 , 9  7  / 
242.820 

50ft.  59  3 

421.751 
JftH,  140 

69  8,  78  1 

1  14, 152 
202,650 

92,849 

165,640 

19  ,288 

2  74,458 

1  ,  708.  /ft 2 

/  3 , 8 !  6 
1 l 3,61ft 
507 ,4? 1 

18,850 
202, 6  30 
131  ,  144 
2  59,920 
149,473 
78,449 

22,  132 

6  1,  18  1 
19,288 
74,2  16 
32  5,018 
28ft,  124 
205,657 
205,657 
139,942 
68, 840 

240,084 
199,61 7 

101,409 
41,0  18 


Acres  Protected  by  New 

Worka 

Prevented  by 

New  Worka 

Flood 

Seal- 

Total 

Z  Loat 

Z  of 

Production 

Total 

Year 

Peak 

(Uagansport) 

Duration 

Cleared 

Wooded 

Uaable 

Crazing  Stand 

Loee/Acre* 

Damages 

1962 

42.9 

Jan.  26 -Jan .  30 

15,-5'' 

n ,  ?  50 

74,300 

1 

0 

0,88 

21, 384 

Feb.  24 

41.6 

Feb.  24-Mar.  1 

1 1 

8,400 

22 ,200 

3 

0 

2  .  b  3 

58,386 

Mar.  31 

42.4 

Mar.  31-Apr.  3 

l4,Vif 

8,950 

23,450 

6 

3 

7.89 

May  1 

42.6 

Apr .  2  7-May  4 

r.,75. 

9,050 

23,800 

16 

8 

21.05 

42.0 

June  2 8- July  3 

1  ;,>'•! 

9,100 

24,100 

6 

10 

14.04 

41.8 

Sept  2-Sept  13 

11,  >5 

8,500 

22,450 

4 

11 

13.16 

295, 442 

Nov.  28 

43.9 

Nov.  22-Dec.  7 

15, 'ft.  ? 

,  moo 

2 5 , 700 

4 

1 

4.39 

196  3 

42.7 

Jan.  5-Jan.  9 

1  •. ,  :  > '  1 

9,  IDO 

23,900 

1 

0 

0.88 

21,032 

Mar.  12 

41.7 

Mar.  12-Mar.  19 

1  I,'*  !  ' 

:  ,  '.50 

22,350 

3 

0 

2.63 

Apr .  29 

42.4 

Apr.  28-May  2 

I  *,  *'  ' 

8,950 

23,450 

7 

5 

10.53 

1964 

Mar.  10 

42. a 

Mar.  10-Mar.  12 

1  >t  , 

9,  MO 

2  4 , 1  ( >0 

3 

1 

3.51 

84 , 59 1 

43.2 

Apr.  22-Apr.  30 

1  •• 

0,  V)0 

24,7.10 

10 

4 

12.2  8 

303,  316 

May  9 

41.9 

May  9-May  11 

8,750 

22,751' 

6 

6 

10.53 

239,358 

44.0 

May  31-Jiaie  21 

; i.  .  • 

1,90.) 

25  ,900 

15 

16 

27.19 

704,221 

Sept  22 

41.7 

Sept  22-Sept  26 

1  I,  ■  • 

J*  ,4  5<f 

22,350 

3 

8 

9.65 

215, b78 

Nov.  20 

43.9 

Nov.  19-Nov.  23 

i  i.  ' 

* , }  oo 

25,70" 

3 

0 

2.63 

1965 

Feb.  10 

46.6 

Jan.  9-Feb.  28 

1  .  1  H 

8 

8 

14.04 

405, 756 

May  11 

45.8 

May  1 1-J  me  1 

i  ■>,  7  »•> 

2  7  .'ft'’' 

14 

18 

28.07 

783,153 

1966 

Feb.  10 

44.3 

Feb.  10- Feb.  13 

li  )  • 

10,  "in 

2(  ,  103 

1 

0 

0.88 

22,968 

May  1 

48.9 

Apr.  2  3-May  6 

r* .  ■ 

1 .  *oo 

31 ,00  ' 

14 

6 

17.54 

543, 740 

May  24 

43.7 

May  24-May  26 

i  .  1 

8 , 7  00 

25,400 

7 

9 

14.04 

356,616 

Oct.  5 

43.3 

Oct.  5-Oct.  7 

i’. 

u,4'V) 

24,800 

3 

5 

7.02 

1 74 ,096 

196  7 

45.7 

Apr.  11-Jieie  5 

;  :  ■  ... 

J..,ftOO 

2  7,800 

35 

24 

51.75 

1,438,650 

July  7 

42.4 

July  5-July  7 

1 t  .  ■ 

*•  ,9r»0 

2  3,450 

4 

10 

12.28 

287,966 

Oct.  30 

45.4 

Oct.  17-Nov.  5 

1  • 

i*,40O 

2  7,4'" 

7 

7 

12.28 

336,472 

Dec.  15 

44.6 

Dec.  15-Dec.  24 

1*  .  . 

",.'50 

7  5.450 

2 

0 

1.75 

44.538 

1968 

Jan.  31 

43.7 

Jan.  23-Feb.  3 

r-,'  • 

",7>  ' 

25,4-  ' 

2 

0 

1.75 

44,450 

Mar.  21 

46.0 

Mar.  9-May  3 

l : ,  .  • 

J/i,  7  )■» 

2S,  3»)f> 

27 

17 

38.60 

1 ,084,660 

J  une  12 

45.6 

J  une  12 -June  30 

1  • ,  1  ■ 

.0,500 

2  7  ,(.00 

12 

13 

21.93 

605,268 

July  30 

44.0 

Jul,  24-Au*.  3 

",  >!'" 

7  4  ‘»nn 

4 

10 

12.28 

318,052 

Sept  18 

44.4 

Sept  10-Sept  21 

if.  - 1 

;  ,oon 

,2'wi 

4 

10 

12.28 

321,736 

Nov.  28 

45.1 

Nov.  27-Dec.  6 

! '  ,  •  • 

2  7,10.' 

4 

0 

3.51 

95,121 

Dec.  22 

45.2 

Dec.  22-Dec.  30 

1-  ,  •  .  • 

!  ,  750 

2  7,200 

2 

8 

8.  77 

2  38 , 544 

1969 

Jan .  31 

46.7 

Jan.  30-Mar.  19 

: ;  • 

.  1 ,00  ' 

28,950 

21 

14 

30.70 

888,765 

May  9 

46.3 

May  6-May  31 

17.' 

!(’,}*  On 

26,500 

4 

1 

4.39 

l.j.US 

Oct.  31 

41.1 

Oct.  31-Nov.  3 

1  ’.1  • 

S.  '50 

21,14" 

2 

0 

1 .  75 

37,1113 

Dec.  8 

42.1 

Dec.  6-Dec.  11 

1  . , 2  . 

r.,750 

2  1,000 

1 

0 

0.88 

20,240 

Dec.  29 

46.0 

Dec.  29- Jan .  4 

17.4 

lO,  750 

26.150 

1 

0 

0.88 

24,7  72 

19  70 

Mar.  1 

46.1 

Feb.  2-Mar.  28 

r;  •  , 

l'iv800 

21  ,  10  ) 

15 

10 

21.93 

620,614 

Apr.  26 

46.8 

Apr.  18-May  6 

1 1 ,noo 

29  ,')on 

15 

10 

21.93 

635,970 

Oct.  14 

45.6 

Oct.  12-0ct.  28 

17,1  Vi 

; 0,500 

27,600 

8 

6 

12.28 

338,92* 

Nov.  14 

44.6 

Nov.  14-Nov.  18 

1'..  ..in 

9,050 

75,450 

3 

3 

5.26 

133,  867 

1971 

Feb.  22 

41.2 

Feb.  22-Feb.  24 

n , : 

6,100 

:  1 , 300 

3 

0 

2.63 

56,019 

Aug.  15 

45.5 

Aug.  15- Aug .  18 

i ; ,  ‘5  > 

10,450 

2  7  ,  5<’< ' 

1 

10 

4.65 

265,375 

Oct.  21 

47.0 

Oct.  4-Oct .  31 

1  . ,.>5 

11,000 

79  ,05  1 

11 

13 

21.05 

611,503 

Dec.  11 

50.6 

Dec.  3-Dec.  31 

— 

5 

6 

9.65 

ORAND 

TOTAL 

< 

8/  5 

,7<>4,  3  75 

$26,067,658 

AVERAGE  ANNIfAI. 

BENEFIT  <27y r#,) 

$  965,469 

♦Based  on  weighted  potential  profit  of  $87.  72  jus  r«> 


APPENDIX  C 


EXHIBIT  6 


POTENTIAL  AGRICULTURAL  BEMg 
"RESERVOIR  ONLY"  PLANl 


Year 

Date  of 
Flood 
Peak 

Hist  or i c 

Stage 

(kUftanaport) 

Flood 

Duration 

Acres  Protected  by  New  Works 
Seal-  Total 

Cleared  Wooded  Usable 

Damage  Prevented  by 
Z  Lost  Z  of 

Grazing  Stand 

New  Works 
Production 
Loss/Acre* 

Total 

Damages 

Tear 

Data 

FI* 

Peal 

1945 

Feb. 

28 

42.1 

Feb. 

21-Mar. 

4 

6,250 

1,000 

7,250 

4 

0 

$  3.51 

$  25,448 

1962 

Jan. 

Mar. 

31 

45.1 

Mar. 

29-Apr . 

3 

7,400 

1 ,20ft 

8,600 

6 

2 

7.02 

60,372 

Feb. 

J  me 

13 

42.6 

June 

12-J  me 

17 

6,400 

1,000 

7,400 

7 

10 

14.91 

110,334 

Mar. 

Oct. 

10 

41.5 

Oct. 

9-Oct. 

12 

6,000 

950 

6,950 

4 

4 

7.02 

48, 789 

May 

June 

1946 

June 

2 

41.4 

May 

15 -J  we 

4 

5,950 

900 

6,850 

17 

16 

28.95 

198,  308 

Sept 

Nov. 

6 

45.1 

Nov. 

3-Nov. 

11 

7,400 

1,200 

8,600 

5 

0 

4.39 

37, 754 

Nov, 

1947 

May 

1 

41.8 

Apr . 

30-May 

4 

6,100 

950 

7,050 

8 

6 

CC 

<“'4 

86,574 

196  3 

Jan. 

Mar. 

1948 

Jan . 

2 

42.2 

Jan . 

1-Jan. 

5 

6,000 

1,000 

7,000 

2 

0 

1  .  75 

12,2  50 

Apr. 

May 

12 

41.0 

May 

11-May 

19 

3,700 

800 

6,500 

12 

8 

17.54 

114,010 

1964 

Mar. 

1949 

Jan . 

23 

42.1 

Jan . 

25-Feb . 

1 

0,250 

1,000 

7,230 

2 

0 

1 .  75 

12,688 

Apr. 

Feb. 

25 

42.1 

Feb. 

24-Feb . 

28 

6,2  50 

1,000 

7,250 

3 

0 

2.63 

19,068 

May 

Jim 

1950 

Feb. 

13 

43.2 

Feb. 

2-Feb. 

17 

6,700 

1,100 

7,800 

4 

2 

5.26 

41 ,028 

Sept 

May 

3 

41.4 

May 

1-May 

17 

5,950 

900 

6,850 

15 

11 

22.81 

156,249 

Nov. 

Sept 

17 

41.2 

Sept 

15-Sept 

23 

5,750 

850 

6,600 

4 

9 

11.40 

75,240 

1965 

Feb. 

1951 

Jint 

13 

42.2 

June 

4-J  we 

19 

6,000 

1,000 

7,000 

12 

13 

21.93 

153,510 

May 

1952 

Apr. 

23 

43.4 

Apr. 

12-Apr . 

27 

5,730 

1,100 

6,850 

12 

7 

16.67 

114,190 

1966 

Feb. 

May 

19 

41.0 

May 

19 -May 

27 

5,700 

800 

6,300 

11 

9 

17.54 

114,010 

May 

May 

195  3 

Apr . 

30 

43.8 

Apr. 

29- May 

19 

6 , 800 

1,150 

7,950 

17 

14 

27.19 

216,161 

oct. 

1954 

May 

13 

42.6 

May 

10-May 

15 

6,400 

1,000 

7,400 

9 

7 

14.04 

103,896 

196  7 

Jim 

Oct. 

25 

41.0 

Oct . 

2  3-Nov. 

5 

5,650 

850 

6,500 

7 

4 

9.63 

62,725 

July 

Gets. 

1955 

Mar. 

21 

41.0 

Mar . 

21-Mar. 

24 

5,750 

850 

6,600 

4 

1 

4.  39 

28,974 

Dec. 

Apr. 

13 

41.0 

Apr. 

1  j  Apr . 

15 

5,630 

850 

6,500 

6 

3 

7.89 

51,285 

1968 

Jan.  ; 

1956 

Feb. 

ia 

41.8 

Feb. 

17- Feb. 

20 

6.100 

900 

7,000 

2 

0 

1  .  75 

12,250 

Mar. 

May 

2 

41.7 

May 

2-May 

5 

6,050 

900 

6,950 

8 

6 

12.28 

85, 346 

June 

July 

1957 

Apr. 

27 

43.4 

Mar. 

18- June 

12 

o,  700 

1, 100 

7,800 

47 

30 

67. 54 

376,812 

Sept 

Nov. 

1958 

Feb. 

21 

41.  3 

Feb. 

14- Feb. 

24 

5.850 

850 

6,700 

4 

0 

3.51 

2  3,517 

Dec. 

Mar. 

7 

41.3 

Mar. 

4-Mar. 

14 

5,850 

850 

6,700 

5 

1 

5.26 

35,242 

May 

3 

45.5 

Apr. 

26-May 

9 

7,250 

1,250 

8,500 

13 

8 

18.42 

166,570 

1969 

Jan. 

May 

1959 

Feb. 

15 

41.6 

Feb. 

14- Feb. 

16 

6,000 

900 

6,900 

2 

0 

l .  75 

12,075 

Oct. 

Apr. 

16 

41.0 

Apr. 

17-Apr. 

19 

5,650 

850 

6,500 

7 

4 

9.65 

62,725 

Dec. 

J  we 

24 

42.5 

June 

2 1-June 

27 

6,400 

1,000 

7,400 

6 

10 

14.04 

10  3,896 

Dec. 

July 

27 

42.0 

July 

24-July 

30 

6,200 

930 

7,150 

3 

10 

11.40 

81,510 

Oct. 

6 

41.1 

Oct. 

5-0ct. 

8 

5 ,  730 

850 

6,600 

3 

5 

7.02 

46. 332 

19  70 

Mar. 

Nov. 

5 

41.7 

Nov. 

4-Nov. 

6 

6,050 

900 

6,950 

3 

1 

3.  51 

24,395 

Apr. 

Dec. 

17 

43.7 

Dec. 

15-Dec. 

22 

6,850 

1,100 

7,950 

1 

0 

0.88 

6,996 

Oct. 

Nov. 

1960 

Jan. 

7 

42.8 

Jan. 

1-Jan . 

19 

6,500 

1,050 

7,550 

3 

0 

2.63 

19,857 

Feb. 

5 

41.8 

Feb. 

3- Feb. 

7 

6,100 

900 

7,000 

2 

0 

1.  75 

12,250 

1971 

Feb. 

Mar. 

26 

41.1 

Mar. 

25-Mar. 

27 

5,750 

850 

6,600 

3 

1 

3.  51 

23,166 

Aug. 

J  we 

13 

41.5 

June 

12-J  we 

15 

5,900 

900 

6,800 

7 

10 

.14.91 

101 , 388 

Oct. 

July 

6 

42.3 

July 

4- July 

7 

6,300 

1,000 

7,300 

4 

10 

12.28 

89,644 

Dec. 

Sept 

27 

42.4 

Sept 

6-Sept 

29 

6,350 

1,000 

7,350 

3 

7 

8.77 

64,460 

1 

Oct. 

6 

42.4 

Oct. 

5-0ct. 

8 

6,350 

1,000 

7,350 

4 

6 

8.  77 

64,460 

GRAND 

TOTAL  1 

Oct. 

29 

42.0 

Oct. 

28- Oct. 

30 

6,200 

950 

7,150 

5 

2 

6.14 

43,901 

J 

Dec. 

8 

44.1 

Dec. 

4-Dec. 

15 

6,900 

1,150 

8,050 

3 

0 

2.63 

21,172 

AVERAGE  AIM 

1961 

Feb. 

7 

42.0 

Feb. 

7-Feb . 

25 

6,200 

950 

7,150 

5 

7 

10.53 

75.290 

♦Based 

on  VI 

Mar. 

30 

43.4 

Mar. 

27-Apr. 

5 

6,700 

1,100 

7,800 

7 

2 

7.89 

61,542 

Nov. 

23 

42.2 

Nov. 

2  3-Nov. 

27 

6,250 

1,000 

7,250 

5 

0 

4.39 

31,828 

Dec. 

10 

42.4 

Dec. 

10-Dec. 

21 

6,350 

1,000 

7,350 

2 

0 

1.75 

12,863 

EXHIBIT  6 


POTENTIAL  AGRICULTURAL  BENEFITS 
’’RESERVOIR  ONLY”  PLAN 


r  New  Works 

Date 

of 

Historic 

Acres  Protected  by 

New  Works 

Damage  Prevented  by 

New  Works 

Production 

Total 

Flood 

Stage 

Flood 

Seml- 

Total 

Z  Lost 

Z  of 

Production 

Loss /Ac re* 

Damages 

Yaar 

Peak 

(Hagaoaport) 

Duration 

Cleared 

Wooded 

Usable 

Crszlng 

Stand 

Loss/Acre* 

$  3.51 

$  25,448 

1962 

Jan. 

27 

42.9 

Jan.  26- Jan. 

30 

6,350 

1,050 

7,600 

1 

0 

0.88 

7.02 

60, J72 

Feb. 

24 

41.6 

Feb.  24-Mar. 

1 

6,000 

900 

6,900 

3 

0 

2.63 

14.91 

110,3  34 

Mar. 

31 

42.4 

Mar.  31-Apr. 

3 

6,330 

1,000 

7,350 

6 

3 

7.89 

7  .02 

48, 789 

May 

1 

42.6 

Apr.  27-May 

4 

6,400 

1,000 

7,400 

16 

8 

21.05 

June 

30 

42.8 

June  28-July 

3 

6,500 

1,050 

7,550 

6 

10 

14.04 

28.95 

198, 308 

Sept 

3 

41.8 

Sept  2-Sept 

13 

6 , 100 

900 

7,000 

4 

11 

13.  16 

4.39 

37, 754 

Nov. 

28 

43.9 

Nov.  22-Dec. 

7 

6,850 

1,100 

7,950 

4 

1 

4.39 

12.28 

86 ,374 

196  3 

Jan. 

5 

42.7 

Jan.  5- Jan. 

9 

6,300 

1,030 

7,550 

1 

0 

0.88 

Mar. 

12 

41.7 

Mar.  12-Mar. 

19 

6,050 

yoo 

6,950 

3 

0 

2.63 

1  .  75 

12,2  50 

Apr . 

29 

42.4 

Apr.  28-May 

2 

6,  330 

1,000 

7,350 

7 

5 

10.53 

17.54 

I 14,010 

1964 

Mar. 

10 

42 .8 

Mar.  10-Mar. 

12 

6,500 

1,050 

7,550 

3 

1 

3.51 

1.73 

12,688 

Apr. 

24 

43.2 

Apr.  22-Apr. 

30 

6,6)0 

1,100 

7,  750 

10 

4 

12.28 

2  .h  3 

14,1168 

May 

9 

41.9 

May  9 -May 

11 

6,130 

950 

7,100 

6 

6 

10.53 

June 

2 

44.0 

May  31-June 

21 

b  ,900 

1,100 

8,000 

15 

16 

27.19 

5.26 

41,028 

Sept 

22 

41.7 

Sept  22-Sept 

26 

b ,  >30 

900 

6,950 

3 

8 

9.65 

22.81 

156,249 

Nov. 

20 

43.9 

Nov.  19-Nov. 

23 

6 , 830 

1,100 

7,950 

3 

0 

2.63 

I  1  .  Vl 

73,240 

1965 

Feb. 

10 

46.6 

Jan.  9-Feb. 

28 

7,o3u 

1,350 

9,000 

8 

8 

14.04 

2  l  .  ‘M 

153,510 

Kay 

11 

45.8 

May  11-Jme 

1 

7,400 

1,230 

8,650 

14 

18 

28.07 

l  h  .  h  / 

1 14,190 

1966 

Feb. 

10 

44.3 

Feb.  10-Feb . 

13 

7,  Jib* 

1,150 

6,150 

1 

0 

0.88 

1  7  .  54 

11*, '1)0 

May 

1 

48.9 

Apr.  2  3-May 

6 

— 

— 

— 

14 

6 

17.54 

May 

24 

43.7 

May  24-May 

26 

6,83  » 

1,100 

7,950 

7 

9 

14.04 

27.  19 

2  16,  161 

Oct. 

5 

43.3 

Oct.  5-0ct. 

7 

6,6  3n 

1,100 

7,750 

3 

5 

7.02 

14. 

,04 

10  1 

H'*» 

196  7 

Jime 

2 

45.  7 

Apr. 

9  , 

,  h  > 

62 

72  5 

July 

7 

42.4 

July 

Oct. 

30 

45.4 

Oct. 

4. 

19 

28 

4  74 

Dec. 

15 

44.6 

Dec. 

1  . 

,84 

5  1 

2H5 

1968 

Jan . 

31 

43.7 

Jan . 

1  , 

12 

25  i 

Mar. 

21 

46.0 

Mar . 

12. 

28 

83 

146 

J  me 

12 

45.6 

June 

July 

30 

44.0 

July 

6  ;  , 

34 

326 

812 

Sept 

18 

44.4 

Sept 

Nov . 

28 

45.1 

Nov. 

1. 

51 

2  1 

317 

Dec. 

22 

45.2 

Dec. 

5 . 

>h 

15 

247 

In, 

42 

1-6 

3/0 

1969 

Jan . 

31 

46.7 

Jan . 

May 

9 

46. 3 

May 

1 , 

i  ) 

12 

0/3 

Oct. 

31 

41.1 

Oct. 

9, 

hf. 

6  7 

Dec. 

8 

42.1 

Dec. 

1  4. 

O'* 

1"  1 

896 

Dec. 

29 

46.0 

Dec. 

11 . 

40 

81 

31" 

7, 

02 

4  6 

1 37 

1970 

Mar. 

1 

46.1 

Feb. 

3, 

51 

2  4 

1)3 

Apr. 

26 

46.8 

Apr . 

0 

88 

6 

046 

Oct. 

14 

45.6 

Oct. 

Nov . 

14 

44.6 

Nov. 

2 , 

6  \ 

19 

84  7 

1  . 

7  3 

i; 

2  5i  i 

1971 

Feb. 

22 

41.2 

Feb. 

3. 

M 

2  ) 

l'>6 

Aug. 

15 

45.5 

Aug. 

14, 

91 

101 

188 

Oct. 

21 

47.0 

Oct. 

12. 

28 

89 

644 

Dec. 

11 

50.6 

Dec. 

H, 

7  7 

64 

460 

8. 

77 

64 

460 

GRAND 

TOTAL 

6. 

14 

43 

901 

AVERAGE  ANNUAL  BENEFIT  (27  yrs . ) 


11 -June 

5 

7,  .)>/) 

1,250 

8,600 

35 

24 

51.75 

5-July 

7 

6  ,  V.)0 

1,000 

7,350 

4 

10 

12.28 

17-Nov. 

5 

7, 2  5° 

1,250 

8,500 

7 

7 

12.78 

15-Dec. 

24 

7,u5i 

1,150 

8,200 

2 

0 

1  .  75 

2  3-Feb. 

3 

6,85-.' 

1,100 

7,950 

2 

0 

1  .  75 

9-May 

3 

7,4,)" 

1,250 

8,630 

27 

17 

38.60 

12-June 

30 

7,  337 

1,250 

8,600 

12 

13 

21.93 

24- Aug . 

3 

b ,  ■*  no 

1,100 

8,  COO 

4 

10 

12 .28 

10-Sept 

21 

7, >6!" 

1,130 

8,130 

4 

10 

K  .28 

27-Dec. 

6 

7,  l.»0 

1,150 

8,300 

4 

0 

1.51 

22-Dec. 

30 

7.707 

1,200 

8,400 

2 

8 

8.77 

30-Mar . 

19 

7,6  30 

1,350 

9,000 

21 

14 

3o .  70 

6-May 

31 

7,550 

1,300 

8,850 

4 

1 

4.39 

31-Nov . 

3 

3 ,  .*  >C 

850 

6,600 

2 

0 

1  .75 

6-Dec. 

11 

<>,7  > ' 

950 

7,200 

1 

0 

0.88 

29-Jan . 

4 

7 , 400 

1,300 

8,700 

1 

0 

0.88 

2-Mar . 

28 

7,430 

1,300 

8,750 

15 

10 

21.93 

1 8-May 

6 

7,  700 

1,350 

9,050 

15 

10 

21.93 

12-0ct. 

28 

7.  330 

1,250 

6,600 

8 

6 

17.28 

14-Nov. 

18 

7,050 

1,150 

8,200 

3 

3 

5 .2h 

22-Feb. 

24 

5,  750 

850 

6,600 

3 

0 

2.h3 

15-Aug. 

18 

7,250 

1,250 

8,500 

1 

10 

4  ,hr) 

4-0ct . 

31 

7,750 

1,400 

9,130 

11 

13 

21.05 

3- Dec. 

31 

_ it — 

- IT- 

5 

6 

9.65 

599 , 400 

95,9  50 

693 ,  330 

$7 

$ 


10.5  3 

75,290 

7.89 

61,542 

4.  39 

31,828 

1.75 

12,863 

♦Based  on  weighted  potential  profit  of  $87.72  per  acre 


Total 

Damages 


6 ,  688 
18.147 
57.99 2 
155, 770 
106,002 
92,120 
14,901 

6 , 644 
18,279 
77,396 

26.501 
95,1  70 
74, 763 
217,520 
67,068 
20,909 

126,360 

242,806 

7,172 

111,618 
54, 40^ 

445,050 
90,258 
104, 380 
14, 350 

13.91 3 
333,890 
188,598 
98,240 
100,082 
29,133 
73,666 

2  7h,  300 
38,852 
1  1 , 5  SO 
6,  3  36 

7,656 

191,888 

198,467 

105,608 

43,132 

17, 158 
82,025 
192,60  8 


923,9X0 

293,478 


APPENDIX  C 


EXHIBIT  7 


Year 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

195: 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 


POTENTIAL  AGRICULTURAL  DAMAGES 
"RESERVOIR  AND  LEVEES"  PLAN 


Date  of 
Flood 
Peak 

Historic 

Stage 

(Hagansport) 

Flood 

Duration 

Acres  Protected  by 
Semi- 

Cleared  Wooded 

New  Works 
Total 
Usable 

Feb. 

28 

42.1 

Feb. 

21-Mar. 

4 

6,500 

1,750 

8,250 

Mar. 

31 

45.1 

Mar . 

29-Apr. 

3 

7,900 

2,050 

9,950 

Jtae 

13 

42.6 

Jixie 

12- J  taie 

17 

6,775 

1,800 

8,575 

Oct. 

10 

41.5 

Oct. 

9-0ct. 

12 

6,300 

1,625 

7,925 

June 

2 

41.4 

Kay 

L5-June 

4 

6,250 

1,600 

7,850 

Nov. 

6 

45.1 

Nov. 

>-Nov. 

11 

7,900 

2,100 

10,000 

May 

1 

41.8 

Apr. 

30-May 

4 

6,400 

1,700 

8,100 

Jan. 

2 

42.2 

Jan. 

1-Jan . 

5 

6,500 

1,750 

8,250 

May 

12 

41.0 

May 

11-May 

19 

6,000 

1,500 

7,500 

Jan. 

23 

42.1 

Jan. 

25-Feb. 

1 

6,025 

1,725 

7,750 

Feb. 

25 

42.1 

Feb. 

24-Feb . 

28 

6,025 

1,725 

7,750 

Feb. 

13 

43.2 

Feb. 

2-Feb. 

17 

6,900 

1,900 

C,  800 

Hay 

3 

41.4 

May 

1-May 

17 

6,250 

1,600 

7,850 

Sept 

17 

41.2 

Sept 

15-Sept 

23 

6,100 

1,550 

7,650 

June 

13 

42.2 

June 

4- June 

19 

6.500 

1,750 

8,250 

Apr. 

23 

43.4 

Apr. 

12-Apr . 

27 

7,000 

1,950 

8,950 

May 

19 

41.0 

May 

19-May 

27 

6,000 

1.300 

7,500 

Apr. 

30 

43.8 

Apr. 

29-May 

19 

7,200 

2,000 

9,200 

May 

13 

42.6 

May 

10-May 

15 

6,700 

1,800 

8,500 

Oct. 

25 

41.0 

Oct. 

2  3-Nov . 

5 

6,000 

1.500 

7,500 

Mar. 

21 

41.0 

Mar . 

2 1-Mar . 

24 

6,100 

1,300 

7,600 

Apr. 

13 

41.0 

Apr. 

13-Apr . 

15 

6,000 

1,500 

7,500 

Feb. 

18 

41.8 

Feb. 

17- Feb. 

20 

6 , 400 

1 , 700 

8,100 

May 

2 

41.7 

May 

2 -May 

5 

6 , 350 

1,675 

8,025 

Apr. 

27 

43.4 

Mar. 

18-June 

12 

7,000 

1,930 

8,950 

Feb. 

21 

41.3 

Feb. 

14- Feb. 

24 

6 , 200 

1,550 

7,750 

Mar. 

7 

41.3 

Mar. 

4-Mar. 

14 

6,200 

1,350 

7,750 

May 

3 

45.5 

Apr. 

26-May 

9 

8,200 

2,100 

10,300 

Feb. 

15 

41.6 

Feb. 

14- Feb. 

16 

fa,  300 

1,600 

7,900 

Apr. 

18 

41.0 

Apr. 

17-Apr. 

19 

6,000 

1,500 

7,500 

June 

24 

42.5 

June 

21- June 

27 

6,700 

1,800 

8,500 

July 

27 

42.0 

July 

2  4- July 

30 

6,500 

1,700 

8,200 

Oct. 

6 

41.1 

Oct. 

5-0ct. 

8 

6,100 

1,500 

7,600 

Nov. 

5 

41.7 

Nov. 

4-Nov. 

6 

6,350 

1,675 

8,025 

Dec. 

17 

43.7 

Dec. 

15-Dec. 

22 

7,200 

1,950 

9,150 

Jan . 

7 

42.8 

Jan. 

1-Jan . 

19 

6, 750 

1,800 

8,550 

Feb. 

5 

41.8 

Feb. 

3-leb. 

7 

6,400 

1,700 

8,100 

Mar, 

26 

41.1 

Mar . 

25  Mar. 

27 

6,100 

1,500 

7,600 

Jine 

13 

41.5 

June 

12- June 

15 

6,300 

1,625 

7,925 

July 

6 

42.3 

July 

4-July 

7 

6,600 

1,725 

8,325 

Sept 

27 

42.4 

Sept 

6-Sept 

29 

6,700 

1,723 

8,425 

Oct . 

6 

42.4 

Oct. 

5-0ct . 

8 

6,700 

1,725 

8,425 

Oct. 

29 

42.0 

Oct. 

28- Oct. 

30 

6,500 

1,700 

8,200 

Dec. 

8 

44.1 

Dec. 

4-Dec. 

15 

6,300 

2,000 

8,300 

Feb. 

7 

42.0 

Feb. 

7-Feb . 

25 

6,500 

1,700 

8,200 

Mar. 

30 

43.4 

Mar. 

27-Apr. 

5 

7,000 

1,900 

8,900 

Nov. 

23 

42.2 

Nov. 

2  3-Nov. 

27 

6,600 

1,725 

8,325 

Dec. 

10 

42.4 

Dec, 

10- Dec. 

21 

6,700 

1.725 

8.425 

47 


4 

5 
13 


30 


0 

4 

10 

10 

5 
1 
0 


0 

0 

1 

10 

10 

7 

6 

2 

0 


damage  Prevented  by  New  Works 

Date  of 

:  Lost 

Z  of 

Production 

Total 

Flood 

irazlng 

Stsnd 

Loss /Ac re* 

Damage* 

Tear 

Peak 

4 

0 

$  3.51  $ 

28,958 

1962 

Jan.  27 

6 

2 

7.02 

69. 849 

Feb.  24 

7 

10 

14.91 

12  7,853 

Mar.  31 

4 

4 

7.02 

55, 634 

May  1 

Jme  30 

17 

16 

28.95 

22  7.258 

Sept  3 

5 

0 

4. 39 

43,900 

Nov.  28 

8 

6 

12.28 

99,468 

1963 

Jan.  5 

Mar.  12 

2 

0 

1.  75 

14.438 

Apr.  29 

12 

8 

17.54 

131,550 

1964 

Mar.  10 

2 

0 

1.  75 

13,563 

Apr.  24 

3 

0 

2.63 

20,383 

May  9 

June  2 

4 

2 

5.26 

46,288 

Sept  22 

15 

11 

22.81 

179,059 

Nov.  20 

4 

9 

11.40 

87,210 

1965 

Feb.  10 

12 

13 

21.93 

180,92  ) 

May  11 

12 

7 

16.67 

149, 197 

1966 

Feb.  10 

11 

9 

17.54 

131 , 550 

May  1 

May  24 

17 

14 

27.19 

250, 148 

Oct.  5 

9 

7 

14.04 

1 19.341 

1967 

June  2 

7 

4 

9.65 

72  .  373 

July  7 

4.  39 
7.89 


33,  36 4 
59,175 


1.  75 
17.28 


14,175 
98,54  7 


87.54 

1.51 

5.28 

18.42 


804,48 1 
2  7,2>3 
40,  >5 
189,  7J  h 


1.75 

9.85 

14.04 

11.40 

7.02 

3.31 

0.88 


1  3.82S 
72,  3'4 

1  I1*,  140 
9  l,4HO 
59,  )>2 

2  8,  1»>H 
8  ,052 


2.83 
1.  75 
3.51 
14.91 
12.28 
8.  77 
8.  77 
6.14 
2.63 


22,487 
14,1 75 

26.  t>  '8 
118, 182 
102,231 
73,897 
73,887 
50,348 
2  1,829 


10.53 

7.89 

4.39 

1.75 


88,  346 
70,221 
36.547 

14  ILL 


1968 


1969 


19  70 


1971 


S 


Oct.  30 
Dec.  15 


Jan .  31 
Mar.  21 
Jime  12 
July  30 
Sept  18 
Nov.  28 
Dec.  22 


Jan .  31 
May  9 
Oct.  31 
Dec.  8 
Dec.  29 


Mar .  1 

Apr.  26 
Oct,  14 
Nov.  14 


Feb.  22 
Aug.  15 
Oct.  21 
Dec.  U 


GRAND  TOTAL 
AVERAGE  ANNUAL  UENEI 
*Ba»ed  on  weighted  t 


5 

7 

5 


7 

2 

0 


EXHIBIT  7 


POTENTIAL  AGRICULTURAL  DAMAGES 
"RESERVOIR  AND  LEVEES"  PLAN 


j  New  Works 
Production  Total 

Lose /Ac re*  Damag*-* 


Date  of 
Flood 

Year  Peak 


Flood 

Duration 


Acres  Protected  by  New  Work* 
Seal-  Total 
Cleared  Wooded  Usable 


Damage  Prevented  by  Hew  Works 
Z  Lost  Z  of  Production 
Crating  Stand  Loss/Acre* 


1.  51 

5  2  8 1  >*  i  k 

7.02 

K49 

14.91 

12  7,633 

7.02 

4  4,  a 

28.95 

227, 248 

4. 

4  1,  i'MI 

12.28 

4**,4h8 

1.  75 

1  * ,  4  IS 

17.  54 

1  11 ,450 

1.75 

1  1 , 5t*  1 

2.6  1 

20,  IS  1 

5.26 

4  <i,2S* 

22.81 

1 79,049 

11.40 

8  7.2  1  ! 

2  1 . 9  1 

1  Si  >,•#.•  1 

16.  h? 

U  M'»: 

1  7.  54 

1  11,  'i  '■ 

27.19 

14.04 

9.65 

i ;  - 

4.  jv 

U,  i».  4 

7.89 

-  M ; . 

1 .  7  5 
12. 2 H 

1  4.1  •  • 

*7.5* 

4n,  ••  . 

18.42 

|K9,  .■> 

1.  75 

1  1,82  4 

4.6) 

O'  . 

14.04 

1  1  > .  \  \  I 

l  1.40 

'*  f ,  >■* He  • 

1.51 

2  8,1.,.- 

0 . 88 

8,i)  >2 

2 .6  J 

22,487 

l.  75 

14,1 75 

1.51 

2  6 , 6  7  h 

14.91 

118,  ln.« 

12 . 28 

[02,2  U 

8.  77 

73,887 

8.  77 

7  3,887 

6. 14 

50, 3iH 

2.63 

2 1,829 

10.53 

86,  146 

7.89 

70  ,221 

4.39 

36,547 

1.75 

14,  744 

1962  Jan.  27 
Feb.  2 A 
Mar.  31 
May  1 
June  30 
Sept  3 
Nov.  28 

1963  Jan.  5 
Mar.  12 
Apr .  29 

1964  Mar.  10 
Apr.  24 
May  9 


196  7  June  2 
July  7 
Oct.  30 
Dec.  15 

1968  Jan.  31 
Mar.  21 
J  une  12 
July  30 
Sept  18 
Nov.  28 


Jan.  26- Jan.  30 
Feb.  24-Mar.  1 

Mar.  31-Apr.  3 

Apr .  2  7-May  4 
June  28-July  3 
Sept  2-Sept  13 
Nov.  22-Dec.  7 

Jan.  5-Jan.  9 
Mar.  12-Mar.  19 
Apr .  28-May  2 

Mar.  10-Mar.  12 
Apr.  22-Apr.  30 
May  9-May  11 


Sept 

22 

41.7 

Sept  22-Sept  26 

6,350 

1,675 

Nov. 

20 

43.9 

Nov.  19-Nov.  23 

7,250 

2,000 

196  5 

Feb. 

10 

46.6 

Jan.  9-Feb.  28 

8,650 

2,200 

May 

11 

45.8 

May  11-Jtne  1 

8,250 

2,100 

1966 

Feb. 

10 

44.3 

Feb.  10- Feb.  13 

7,500 

2,000 

May 

1 

48.9 

Apr.  2^-May  6 

0 

0 

May 

24 

43.7 

May  24-May  26 

7,025 

1,950 

Apr.  11-June  5 
July  5- July  7 
Oct.  17-Nov.  5 

Dec.  15-Dec.  24 


Juno  12 -J une  30 
July  24-Aug.  3 

Sept  10-Sept  21 
Nov.  27-Dec-  6 


22 

45. 

2 

Dec. 

22-Dec. 

30 

7.750 

2,100 

9,850 

2 

31 

46. 

7 

Jan. 

30-Mar. 

19 

6,  700 

2,200 

10,900 

21 

9 

46. 

,3 

May 

6-Mav 

31 

8,500 

2,200 

10,700 

4 

31 

41, 

,1 

Oct . 

31-Nov . 

3 

6,100 

1,500 

7,600 

2 

8 

42. 

,1 

Dec  . 

6-Dec. 

11 

6,025 

1,725 

7,750 

1 

29 

46. 

.0 

Dec. 

29 -Jan . 

4 

6,  350 

2,200 

10,550 

1 

1 

46. 

.  1 

Feb. 

2-Mar. 

26 

8,400 

2,200 

10,600 

15 

26 

46. 

.8 

Apr . 

18-May 

6 

8,750 

2,200 

10,950 

15 

14 

45. 

,6 

Oct. 

12-0ct. 

28 

8,200 

2,200 

10,400 

8 

14 

44. 

.6 

Nov. 

14-Nov. 

18 

7,  750 

2,100 

9,850 

3 

22 

41 

.2 

Feb. 

22-Feb. 

24 

6, 100 

1,550 

7,650 

3 

15 

45 

.5 

Aug. 

15-Aug. 

18 

3,100 

2,200 

10,300 

1 

21 

47 

.0 

Oct. 

4-0ct . 

31 

8,750 

2,200 

10,950 

11 

11 

50 

.6 

Dec. 

3- Dec. 

31 

0 

_ 0 

0 

5 

637,075 

168,525 

805,600 

GRAND  TOTAL  6  37,075  168, 

AVERAGE  ANNUAL  BENEFIT  (27  yrs.) 

♦Based  on  weighted  average  potential  profit  of  $87. 72  per  acre 


29,923 
108,064 
95 , 62C 
251,305 
i 

:-,3:s 


8 

8 

14.54 

152,3  3- 

14 

18 

:8.:«: 

1 

0 

0.88 

9,  36 ' 

14 

6 

17.5- 

7 

9 

14,0- 

.2h,0r'9 

3 

5 

7.  '2 

*  1 , '  > 

35 

24 

51.75 

5  86 

0 

1.75 

15,706 

17 

36.  DO 

--5, 830 

13 

21.93 

2-'  3,9-9 

10 

12.2* 

113,590 

10 

12.26 

1*6,96? 

0 

3.  51 

5- ,  '40 

8 

9.7" 

86, 385 

14 

30 . 70 

33-, 6 3: 

1 

- .  3* 

-6.4" A 

0 

1.73 

1  3 , 30  ■ 

0 

•  i.  *8 

^ ,  *21' 

0 

Q  ,  _  sa 

10 

21.9} 

2 32,435 

10 

2  1 . 0  3 

2-0,13- 

6 

12.2  8 

1 : 7 1 : 1 : 

3 

5.26 

51,811 

o 

2.63 

20,120 

10 

9°, 3° 3 

13 

21.05 

2 30, -08 

6 

9.63 

0 

APPENDIX 


■1 


APPENDIX  C 


NET  PRODUCTIVE  VALUE  PER  ACRE 
"RESERVOIR  AND  LEVEES"  PLAN 


Net 

leturn 

114,312 

804,859 

919,171 

919,000 

224,757 

1 ,243,575 
138,384 

to  © 
£.8. 

is. 

cc 

1 

<A  <A 

to 

Total 
•rod.  Cost 

$  68,640 
384,930 

$453,570 

(Rounded) 

$148,992 

650,625 

109,800 

$909,417 

(Rounded) 
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PLAN  FORMULATION 
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APPENDIX  D 


PLAN  FORMULATION 

SECTION  I  -  FORMULATION  PROCEDURES 


The  five  deficiencies  of  the  Cooper  Lake  and  Channels  final 
Environmental  Impact  Statement  (EIS)  as  described  in  the  Memorandum 
Opinion  dated  December  8,  1978,  all  relate  either  directly  or  in¬ 
directly  to  plan  formulation  and  selection  of  the  recommended  plan. 

To  supplement  the  final  EIS  in  a  manner  that  would  bring  it  in  full 
compliance  with  the  National  Environmental  Policy  Act  and  the  Court 
Order  requires  a  reexamination  of  alternatives  previously  formulated 
and  considered,  development  of  alternatives  specifically  required  by 
the  Court  Order  (water  supply  without  flood  control  and  comprehen¬ 
sive  nonstructural  flood  plain  management) ,  and  development  of 
alternatives  needed  to  adequately  address  any  concerns  that  may  have 
surfaced  during  the  reexamination  process.  These  alternatives  would 
be  screened  down  to  a  final  array  and  ultimately  a  plan  would  be 
selected  for  recommendation.  The  process  just  described  is  docu¬ 
mented  in  this  appendix.  Section  II  deals  with  reexamination  of  the 
without  project  condition  (status  quo)  and  22  alternative  plans  pre¬ 
sented  in  the  final  EIS.  Data  on  these  alternatives  remain  as  in 
the  final  EIS  except  where  changes  have  resulted  from  correcting 
Court-identified  deficiencies  and  other  minor  discrepancies.  Develop¬ 
ment  of  the  alternatives  required  by  the  Court,  water  supply  and 
nonstructural,  are  documented  in  Sections  III  and  IV,  respectively. 
Alternatives  addressing  concerns  which  surfaced  during  reexamination 
of  the  final  EIS  alternatives  are  developed  in  Section  V.  Section  VI 
presents  the  alternatives  selected  for  the  new  final  array  and 
describes  these  alternatives  in  detail.  It  also  presents  fish  and 
wildlife  compensation  requirements  for  each  of  these  alternatives, 
gives  evaluations  of  the  alternatives,  and  documents  the  selection 
of  the  supplemental  EIS  recommended  plan.  Through  this  point,  all 
analyses  and  data  are  shown  based  on  1974  conditions  of  development, 
flood  plain  modifications,  land  use,  and  prices.  This  is  to  retain 
general  comparability  with  data  in  the  final  EIS.  In  Section  VII 
the  supplemental  EIS  recommended  plan  is  reevaluated  based  on  1980 
conditions  and  prices. 
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SECTION  II  -  ALTERNATIVES  CONSIDERED  IN  THE  FINAL  EIS 


General 

Nineteen  structural  and  three  nonstructural  alternatives  were 
considered  in  the  final  EIS.  These  alternatives  were  formulated  to 
fully  or  partially  respond  to  the  Congressionally  authorized  pur¬ 
poses  of  the  Cooper  Lake  and  Channels  project.  Status  Quo  was 
listed  as  the  twenty-third  alternative.  It  is  actually  the  without 
project  condition  against  which  all  alternative  plans  are  evaluated. 

The  23  alternatives  considered  in  the  final  EIS  were  evaluated 
in  a  Plan  Selection  Report  (General  Design  Memorandum  No.  2-B,  Re¬ 
vised,  Supplement  No.  1)  approved  11  August  1977.  That  document 
provides  information  developed  specifically  for  the  final  EIS  along 
with  additional  design,  economic,  social,  and  environmental  data  re¬ 
quired  for  plan  formulation  but  not  normally  included  in  an  EIS. 


Without  Project  Condition  (Status  Quo) 

The  condition  of  the  flood  plain,  including  completed  levee  and 
channel  systems,  as  it  existed  in  1974  was  considered  the  without 
project  condition.  The  term  applied  to  this  condition  in  the  final 
EIS  was  "Status  Quo."  This  condition  was  an  alternative  course  of 
action  as  well  as  the  basis  for  evaluating  all  other  alternatives. 

The  completed  levee  and  channel  systems  in  the  without  project 
condition  include  old  levees  originally  constructed  by  individual 
farmers  or  groups  of  farmers,  larger  levee  systems  constructed  later 
with  authorization  from  State  legislation,  and  Federal  systems  com¬ 
pleted  subsequent  to  the  1955  authorization  of  Cooper  Lake  and 
Channels.  Completed  levee  systems  are  shown  with  the  final  EIS  recom¬ 
mended  plan  on  Plate  B.  Many  of  these  levees  have  fallen  to  various 
stages  of  ineffectiveness  due  in  part  to  large  floods  exceeding 
design  without  the  stage-lowering  effect  of  Cooper  Lake  and  lack  of 
proper  maintenance.  With  the  exception  of  1LS,  existing  levees 
which  were  still  effective  to  varying  degrees  would  become  totally 
ineffective  over  time  without  additional  flood  control  efforts  in 
the  watershed.  The  underlying  assumption  was  that  continued  fre¬ 
quent  floods  exceeding  levee  designs  without  the  lake  would  eventually 
cause  farmers  and  levee  districts  to  discontinue  maintenance.  This 
assumption  is  supported  by  the  fact  that  some  of  the  older  and 
smaller  levees  have  already  been  abandoned.  The  land  use  behind 
deteriorating  levees  was  not  expected  to  change. 

The  30-year  flood  plain  under  the  without  project  conditions  in¬ 
volves  over  90,000  acres  of  land.  The  following  tabulation  presents 
30-year  flood  plain  acreages  as  reported  in  the  final  EIS  and  Plan 
Selection  Report  for  the  project  area  along  the  South  Sulphur  and 
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Sulphur  Rivers  from  the  headwaters  of  Cooper  Lake  to  U.S.  259  at  the 
headwaters  of  Wright  Patman  Reservoir. 


|  Usable  Areas 

Agriculturally 
Unusable  * 

Total 

Wooded 

Semiwooded 

Cleared 

Total 

58,000 

12,300 

18,900 

89,200 

2,000 

91,200 

*  Includes  areas  in  existing  channels  and  levees. 


Cleared  and  semiwooded  lands  were  used  predominately  as  pasture  to 
support  beef  cattle  production  and  dairy  operations.  Limited  timber 
cutting  was  reported  in  wooded  areas.  Wooded  areas  were  determined 
suitable  for  pasture  if  cleared  and  protected  from  floods.  No  land 
use  or  land  cover  changes  for  the  flood  plain  were  projected  under 
the  without  project  (Status  Quo)  condition. 

Based  on  1974  prices  and  conditions,  and  27  years  of  flood 
records,  average  annual  agricultural  flood  damages  were  estimated  to 
be  $970,000.  Average  annual  nonagricultural  damages  (fences,  bridges, 
levees,  etc.)  were  estimated  to  be  $1,260,000  based  on  Corps  of 
Engineers  damage  surveys  on  the  floods  of  October  to  December  1971. 
Under  without  project  conditions,  inadequate  municipal  and  industrial 
water  supplies  were  projected  for  cities  and  urban  areas  served  by  the 
entities  which  have  contracted  for  water  storage  in  Cooper  Lake.  Al¬ 
though  there  is  demand,  recreation  use  in  the  area  under  without 
project  conditions  is  low  because  of  private  ownership  of  lands  and 
limited  access  to  streams. 


Structural  Alternatives 

Studies  for  various  structural  alternatives  were  made  at  both  15- 
year  and  30-year  design  flood  levels.  Backwater  analyses  at  these  two 
flood  levels  indicated  relatively  minor  difference  in  areas  inundated. 
The  channel  capacity  was  shown  to  be  exceeded  by  floods  of  very  low 
frequency  which  spread  very  rapidly  over  the  flood  plain.  Once  the 
valley  floor  was  covered  with  floodwaters,  the  conveyance  of  the  flood 
plain  would  increase  rapidly  with  a  relatively  small  increase  in  stage. 
Thus,  incremental  flood  control  benefits  between  15-year  and  30-year 
levels  of  protection  indicated  the  additional  protection  would  be  pro¬ 
vided  with  nominal  increases  in  costs.  Therefore,  even  though 
incremental  benefits  were  small,  the  nominal  increases  in  costs  and 
the  fact  that  existing  levees  were  designed  to  provide  30-year  protec¬ 
tion  with  the  reservoir  justified  the  determination  to  display  and 
evaluate  structural  alternatives  designed  to  the  30-year  level  in  the 
final  E1S. 

a.  Fully  Responsive.  Ten  structural  alternatives  were  evaluated 
in  the  final  EIS  which  were  considered  fully  responsive  to  the  author¬ 
ized  project  proposes  of  water  supply,  flood  control,  and  recreation. 


Appendix  D 
3 


Water  quality  control  was  deleted  as  a  project  purpose  due  to  policy 
changes  regarding  dilution  of  pollutants  by  releases  from  reservoir 
storage.  These  ten  alternatives  are  briefly  discussed  below.  They 
are  covered  in  greater  detail  in  the  final  E1S  and  the  Plan  Selection 
Report . 

(1)  Authorized  Plan.  This  plan  consists  of  a  proposed  multiple- 
purpose  lake  at  river  mile  23.2  of  the  South  Sulphur  River;  a  total  of 
about  35  miles  of  channelization;  and  about  27  miles  of  strengthened, 
extended,  or  new  levees.  Protection  to  the  30-year  level  would  be 
provided  to  23,700  acres  of  flood  plain  lands.  Of  this  area,  11,600 
acres  are  wooded,  80  percent  of  which  would  be  expected  to  be  cleared 
for  agricultural  development  which  correspondingly  would  be  destruc¬ 
tive  to  fish  and  wildlife  habitat.  In  addition  to  providing  131,400 
acre-feet  of  flood  control  storage,  the  authorized  lake  would  provide 
273,000  acre-feet  of  municipal  and  industrial  water  supply  storage 
with  a  dependable  yield  of  169  cfs  (109  mgd).  The  lake  and  proposed 
recreation  facilities  would  support  about  741,000  general  recreation 
visitors  annually.  The  lake  would  provide  an  additional  178,000 
annual  visitor-days  of  fishing  and  waterfowl  hunting.  Direct  and 
induced  losses  of  fish  and  wildlife  recreation  as  a  result  of  the 
plan  amount  to  about  12,000  man-days.  Air,  noise,  and  water  pollution 
would  be  expected  during  construction  of  this  plan,  but  the  area  is 
rural  and  sparsely  populated  so  that  social  impacts  would  be  mini¬ 
mized.  At  least  90  identified  archeological  and  historical  sites 
would  be  directly  affected  by  the  lake,  and  two  additional  sites  may 
be  affected  by  downstream  work. 

(2)  Reservoir  and  Channel .  This  plan  would  combine  the  authorized 
lake  feature  with  approximately  55  miles  of  flood  control  channel.  No 
new  levees  would  be  included  in  this  plan.  In  addition  to  the  bene¬ 
fits  of  water  supply  and  recreational  potential  to  be  derived  from 

the  lake  (as  previously  described  under  the  authorized  plan) ,  this 
plan  would  provide  30-year  protection  to  49,200  acres  of  flood  plain 
lands.  The  design  flood  would  be  contained  entirely  within  the  banks 
of  the  channel.  The  protected  area  would  include  28,000  acres  of 
wooded  lands  of  which  80  percent  would  be  expected  to  be  cleared  for 
agricultural  development.  The  results  would,  on  the  balance,  be  very 
destructive  of  fish  and  wildlife  resources.  The  right-of-way  area 
used  for  disposal  of  dredged  material  from  channel  construction  would, 
however,  provide  considerable  habitat  for  various  wildlife  species 
during  the  successional  process.  Although  considerable  air  and  noise 
pollution  could  be  expected  during  construction,  the  area  is  sparsely 
inhabited,  thus  the  adverse  social  impacts  would  be  minimized.  In 
addition  to  those  archeological  sites  affected  by  the  lake  impound¬ 
ment,  downstream  channelization  could  impact  upon  one  site  near  Talco, 
Texas.  No  other  known  cultural  resources  would  be  affected. 

(3)  Reservoir  and  Levees.  This  plan  would  combine  the  authorized 
lake  with  approximately  27  miles  of  enlarged,  extended,  or  newly  con¬ 
structed  levees,  and  7  miles  of  channelization.  This  plan  provides  the 
same  water  supply  and  recreational  benefits  described  for  the  authorized 


Appendix  D 
4 


lake  and  a  similar  amount  of  flood  protection  (24,300  acres  protected 
to  the  30-year  level  of  which  11,900  acres  are  wooded).  Much  less 
destruction  of  the  natural  river  would,  however,  occur.  In  addition 
to  those  archeological  sites  affected  by  the  impoundment,  one  of  the 
new  levees  could  affect  one  site.  No  other  known  cultural  resources 
would  be  affected. 

( 4 )  Reservoir,  Levees,  and  Channel  with  Landside  Levee Borrow . 

This  plan  follows  the  specifications  of  the  authorized  plan  except  that 
the  levee  borrow  material  is  taken  from  the  landside  of  the  levees  in¬ 
stead  of  the  flood  side.  The  right-of-way  required  would  be  greater 
for  this  project  than  the  authorized  plan  since  additional  lands  must 
be  acquired  as  borrow  area.  Accordingly,  somewhat  larger  lands  must 

be  acquired  as  borrow  area.  Accordingly,  somewhat  larger  wildlife 
habitat  losses  would  be  expected.  Impacts  on  archeological  resources 
are  identical  to  he  authorized  plan. 

( 5 )  Reservoir  and  Levee  Alignment  with  Channel  Adjacent  to  the 
Levees .  The  lake  and  levee  alignment  of  this  plan  follow  the  specifi¬ 
cation  of  the  authorized  plan.  Unlike  the  authorized  plan,  however, 
the  channel  runs  adjacent  to  the  levees.  Although  the  length  of  the 
channel  in  this  alignment  is  the  same  as  in  the  authorized  plan,  the 
alignment  in  this  alternative  more  closely  follows  the  natural  Sulphur 
River  and,  accordingly,  fewer  oxbow  lakes  would  be  formed.  Other  than 
this,  the  impacts  are  similar  to  the  authorized  plan. 

(6 )  Reservoir  and  Channel  Alignment  with  Levees  Adjacent  to  the 
Channel .  The  lake  and  channel  alignment  of  this  plan  follow  the  speci¬ 
fications  of  the  authorized  plan.  Unlike  the  authorized  plan,  however, 
the  levees  would  be  constructed  adjacent  to  the  channel.  Higher 
levees  would  be  required  due  to  the  reduced  floodway  width.  Approxi¬ 
mately  26,200  acres  would  be  protected  to  the  30-year  level  with  this 
plan,  14,100  of  which  is  wooded.  Since  80  percent  of  this  wooded 

area  would  likely  be  cleared  for  agricultural  purposes,  wildlife 
resource  losses  would  be  greater  for  this  plan  than  for  the  authorized 
plan.  The  new  levee  alignment  in  this  plan  would  not  disturb  any 
known  cultural  resource. 

( 7 )  Reservoir  and  Levee  Alignment  with  Clearing  and  Snagging  of 
the  River ■  This  plan  consists  essentially  of  the  same  lake  and  the 
same  levee  and  channel  alignments  as  presented  in  the  Reservoir  and 
Levees  plan.  Additionally,  it  includes  the  clearing  and  snagging  of 
the  existing  river.  The  increase  in  channel  capacity  due  to  this 
clearing  and  snagging  would  be  only  a  small  percentage  of  the  total 
natural  channel  capacity  and  therefore,  during  major  flood  flows  the 
clearing  and  snagging  work  in  and  of  itself  would  not  yield  significant 
incremental  benefits.  The  plan  would  provide  30-year  protection  to 
24,100  acres,  1 1,800  acres  of  which  are  wooded.  Generally,  the 
adverse  impacts  of  this  plan  would  be  similar  to  those  associated 

with  the  Reservoirs  and  Levees  plan.  However,  the  additional  loss 
of  terrestrial  habitat  to  the  clearing  and  snagging  features  would 
increase  wildlife  and  fishery  resource  losses.  In  addition  to  the 
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archeological  sites  referred  to  in  the  Reservoir  and  Levee  plan, 
clearing  and  snagging  would  affect  two  documented  sites. 


(8)  Reservoir  and  Levee  Alignment  with  Clearing  and  Snagging 
Plus  Selected  Major  Bend  Cutoffs.  In  this  plan,  the  lake  and  the 
levee  alignment  of  the  authorized  plan  were  combined  with  clearing 
and  snagging  of  the  existing  river  and  excavation  of  cutoffs  at 
selected  major  bends  of  the  river,  in  lieu  of  a  complete  channel 
excavation.  Excavation  of  these  cutoffs  would  be  effective,  at 
least  temporarily,  in  reducing  water  levels  not  only  through  the 
cutoff  section,  but  also  slightly  upstream  and  downstream  of  the 
cutoffs.  This  plan  would  provide  30-year  flood  protection  to 
23,900  acres,  11,700  acres  of  which  are  wooded.  Losses  in  fish  and 
wildlife  resources  would  be  slightly  greater  than  in  the  plan, 

Reservoir  and  Levee  Alignment  with  Clearing  and  Snagging  of  the  River, 
due  to  the  additional  channelization.  However,  no  additional  ad¬ 
verse  impacts  to  archeological  sites  should  result  from  the  major 
bend  cutoffs. 

(9)  Reservoir  and  Levee  Alignment  with  Selected  Major  Bend  Cut¬ 
offs.  This  plan  is  similar  to  the  Reservoir  and  Levee  Alignment  with 
Clearing  and  Snagging  Plus  Major  Bend  Cutoffs  alternative,  except 
that  clearing  and  snagging  of  the  existing  river  are  not  required. 

This  plan  would  provide  30-year  flood  protection  to  24,000  acres.  Of 
this,  11,800  acres  are  wooded.  Wildlife  and  fishery  resource 
losses  would  be  slightly  less  than  with  the  Reservoir  and  Levee 
Alignment  with  Clearing  and  Snagging  Plus  Major  Bend  Cutoffs  alterna¬ 
tive,  since  the  clearing  and  snagging  have  been  excluded.  Adverse 
effects  to  archeological  resources  would  be  the  same  as  those  pre¬ 
sented  in  the  Reservoir  and  Levees  alternative,  since  the  major  bend 
cutoffs  would  not  affect  any  known  cultural  resources. 

(10)  Reservoir,  Levees,  and  Channel  with  Channel  Bottom  Raised 
5  Feet.  This  plan  is  identical  to  the  authorized  plan,  except  that 
the  channel  bottoms  are  excavated  5  feet  less  in  depth.  Generally, 
the  beneficial  impacts  are  identical  to  those  of  the  authorized  plan. 
Only  a  slight  variation  in  wildlife  resource  losses  could  be  expected 
between  this  alternative  and  the  authorized  plan.  Effects  on  cultural 
resources  are  identical  to  the  authorized  project. 

(11)  Analysis.  Table  1  provides  economic  data  on  the  ten  fully 
responsive  alternatives  shown  in  the  final  EIS.  These  data  were  ex¬ 
tracted  from  the  final  EIS,  Plan  Selection  Report,  and  supporting 
documents.  Table  2  provides  readily  quantifiable  environmental  data 
on  the  fully  responsive  alternatives  which  were  also  extracted  from 
the  final  EIS,  Plan  Selection  Report,  and  supporting  documents. 

The  data  in  table  1  indicate  economic  differences  among  the  ten 
alternatives  which,  with  the  possible  exception  of  the  Reservoir  and 
Channel  alternative,  are  basically  insignificant  when  considering  the 
magnitude  of  the  numbers  and  the  accepted  level  of  accuracy  of  these 
estimates.  All  alternatives  are  shown  to  be  justified  with  benefit- 
cost  ratios  of  1.4  or  1.5.  On  the  basis  of  net  benefits,  the  Reservoir 
and  Channel  alternative  would  be  favored  from  an  economic  standpoint, 
even  though  its  benefit-cost  ratio  is  slightly  lower  than  the  others. 
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TABLE  1 

ECONOMIC  COMPARISON  OF  FULLY  RESPONSIVE  ALTERNATIVES 
(From  Final  EIS,  Plan  Selection  Report,  and  Supporting  Docum 
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However,  table  2  shows  that  quantifiable  environmental  losses  of  the 
Reservoir  and  Channel  alternative  are  significantly  greater  than  those 
of  the  nine  other  alternatives.  This  is  primarily  due  to  the  extensive 
channelization  involved.  In  terms  of  absolute  quantifiable  terms,  the 
Reservoir  and  Levees  alternative  would  cause  fewer  environmental  re¬ 
lated  losses  than  any  of  the  others.  It  was  considered  the  best  of 
the  fully  responsive  alternatives. 

b.  Partially  Responsive.  Nine  structural  alternatives  were 
evaluated  in  the  final  EIS  which  were  considered  partially  responsive 
to  the  authorized  project  purposes  of  flood  control,  water  supply,  and 
recreation.  These  nine  alternatives  are  briefly  discussed  below.  They 
are  covered  in  more  detail  in  the  final  EIS  and  the  Plan  Selection  Report. 

(1)  Reservoir  Only.  The  plan  consists  of  a  lake  built  to  the  same 
specification  as  the  authorized  impoundment.  No  additional  downstream 
improvements  would  be  constructed  with  the  exception  of  4RSS  spur  which 
is  required  for  proper  reservoir  operation.  Reservoir  storages,  de¬ 
pendable  yield,  and  recreation  features  are  identical  to  those  previously 
discussed  under  the  reservoir  features  of  the  authorized  plan.  The  plan 
is  only  partially  responsive  in  that  it  would  provide  the  authorized 
degree  of  flood  protection  to  a  much  smaller  portion  of  the  total  flood 
plain  than  would  the  authorized  plan.  Flood  control  in  the  reservoir 
would  provide  30-year  level  of  protection  to  12,900  acres,  3,200  of 
which  are  wooded. 

(2)  Reservoir  and  Selective  Floodproofing  by  Ring  Levees.  This 
plan  combines  the  authorized  lake  with  selective  floodproofing  of  areas 
downstream  from  Cuthand  Creek.  Floodproofing  would  be  accomplished  by 
construction  of  seven  ring  levees  at  isolated  areas  where  protection 
from  serious  flooding  would  be  considered  desirable.  Protection  to 
the  30-year  level  would  be  provided  for  23,800  acres,  14,000  acres  of 
which  are  wooded.  Induced  losses  to  terrestrial  and  aquatic  habitats 
and  recreational  potential  would  be  somewhat  less  than  related  to  the 
authorized  plan  and,  accordingly,  the  adverse  impacts  on  wildlife  and 
fishery  resources  would  be  somewhat  less.  No  archeological  sites,  other 
than  those  inundated  by  the  lake,  would  be  affected  by  this  alternative. 

(3)  Reservoir  with  Animal  Refuge  Mounds.  Under  this  plan,  the 
authorized  lake  is  combined  with  animal  refuge  mounds  located  at  1-mile 
intervals  along  the  flood  plain  to  provide  high  ground  to  livestock  with¬ 
in  reasonable  distance  of  any  point  in  the  flood  plain  below  the  dam. 

The  features  of  the  lake  facet  of  this  alternative  would  be  identical 

to  those  previously  discussed  under  the  authorized  plan.  Protection 
to  the  30-year  level  would  be  provided  for  13,000  acres,  3,200  of  which 
are  wooded.  No  additional  significant  benefits  or  losses  to  wildlife 
populations  are  expected  from  the  refuge  mounds.  No  further  adverse 
effects  to  archeological  or  other  cultural  resources  are  expected  from 
construction  of  the  animal  refuge  mounds. 

(4)  Reservoir  and  Nonrestrictive  Easement.  A  nonrest rict ive  flood 
damage  easement  combined  with  the  lake  features  of  the  authorized  plan 
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would  allow  local  residents  to  continue  living,  farming,  and  developing 
their  land  within  the  flood  plain  of  the  Sulphur  River  as  normally  would 
be  expected  under  existing  conditions  and  trends.  Approximately  50  per¬ 
cent  of  the  cost  of  the  land  would  be  paid  to  individual  landowners 
and  they,  in  turn,  would  absorb  any  flood  related  damages.  This 
alternative  would  not  provide  any  additional  flood  prevention  benefits 
beyond  those  attributed  to  the  12,900  acres  protected  by  the  impoundment 
itself.  Environmental  benefits  and  damages  would  be  the  same  as  those 
discussed  under  the  reservoir  feature  of  the  authorized  plan. 

(5)  Reservoir  and  Restrictive  Easement.  Restrictive  flood  easement 
acquisition  combined  with  the  authorized  lake  would  involve  the  purchase 
and  removal  of  all  flood  damageable  property  within  the  Sulphur  River 
flood  plain,  downstream  from  the  dam,  and  restriction  of  future  use  and 
development  of  the  area  including  some  agricultural  developments.  The 
reservoir  would  provide  30-year  protection  to  12,900  acres.  People  pre¬ 
sently  living  within  the  flood  plain  area  would  be  required  to  move, 
although  they  would  still  own  the  land.  Since  this  alternative  would 
restrict  future  use  and  development  of  the  basin,  it  would  preserve  the 
status  quo  downstream  of  the  damsite  and  would  eliminate  further  damage 
to  downstream  wildlife  and  fishery  populations.  Only  the  archeological 
resources  within  the  lake  area  would  be  affected. 

(6)  Reservoir  and  Fee  Purchase.  This  plan  involves  a  combination 
of  the  authorized  lake  with  fee  acquisition  of  the  downstream  flood 
plain,  in  lieu  of  an  easement.  The  reservoir  would  provide  30-year 
protection  to  12,900  acres.  The  acquired  lands  would  be  fallow,  re¬ 
verting  to  a  wild  state,  and  open  to  the  public  for  hunting  or  other 
recreational  use.  This  alternative,  however,  will  not  fulfill  the 
social  and  economic  requirements  of  present  and  future  generations 
living  in  the  lower  Sulphur  River  Basin  and  contiguous  areas. 

(7)  Channel  Only.  This  alternative  involves  the  excavation  of 
approximately  60  miles  of  new  channel  along  the  South  Sulphur  and 
Sulphur  Rivers.  The  benefits  of  water  supply  and  recreation  which 
accompany  the  authorized  lake  feature  would  be  absent  in  this  plan. 

This  plan  provides  30-year  protection  to  61,800  acres,  of  which  34,000 
are  wooded.  The  plan  would  promote  a  greater  amount  of  induced  clear¬ 
ing  than  any  of  the  other  alternatives.  Construction  of  this  channel 
could  affect  a  total  of  13  archeological  sites. 

(8)  Levees  Only.  This  plan  involves  the  enlargement,  extension, 

or  new  construction  of  some  50  miles  of  levees.  Some  channel  excavation 
and  realignment  is  required  under  this  plan  since  the  best  flood  design 
location  of  levees  necessitates  cutting  off  some  natural  channel  bends. 
As  with  the  channel  only  plan,  the  benefits  of  water  supply  and  rec¬ 
reation  which  would  attend  the  authorized  plan  would  be  absent  in  this 
alternative.  Protection  of  the  30-year  level  would  be  provided  to 
28,700  acres,  12,200  of  which  are  wooded.  This  plan  would  require  the 
least  amount  of  acreage  for  construction.  No  archeological  sites  would 
be  affected  by  raising  existing  levees  in  the  vicinity  of  the  Cooper 
Lake  site.  Downstream  of  the  authorized  damsite,  one  large  archeologi¬ 
cal  site  could  be  affected. 
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(9)  Channel  and  Levees.  This  plan  requires  the  construction  of  50 
miles  of  channel.  The  levee  design  and  construction  required  in  this 
plan  is  the  same  as  for  the  Levees  Only  alternative.  The  water  supply 
and  recreation  benefits  which  attend  any  of  the  alternatives  with  a 
reservoir  would  be  foregone  in  this  plan.  Protection  of  the  30-year 
level  would  be  provided  to  27,900  acres,  11,900  of  which  are  wooded. 

A  total  of  13  archeological  sites  would  be  affected  either  by  direct 
excavation  of  the  channel  or  by  dredged  material  deposition. 

(10)  Analysis .  Table  3  provides  economic  data  on  the  nine  partially 
responsive  alternatives  shown  in  the  final  EIS.  These  data  were  ex¬ 
tracted  from  the  final  EIS,  ’’Ian  Selection  Report,  and  supporting 
documents.  Table  4  provides  readily  quantifiable  environmental  data 

on  the  fully  responsive  alternatives  which  were  also  extracted  from 
the  final  EIS,  Plan  Selection  Report,  and  supporting  documents. 

The  data  in  Table  3  show  more  variance  in  benefit-cost  ratios  and 
net  benefits  for  the  partially  responsive  alternatives  than  table  1 
showed  for  the  fully  responsive  alternatives.  Even  with  $728,000 
average  annual  flood  control  benefits  added  to  the  Reservoir  and  Non- 
restrictive  Easement,  Reservoir  and  Restrictive  Easement,  and  Reservoir 
and  Fee  Purchase  alternatives  (see  Note  1,  table  3)  they  remain  less 
desirable  from  an  economic  standpoint.  The  Channel  Only,  Levees  Only, 
and  Channel  and  Levees  alternatives  appear  the  most  desirable  economi¬ 
cally  but  they  do  nothing  to  address  the  critical  water  supply  needs  and 
the  demand  for  recreational  opportunities  in  the  area.  Although  the 
Reservoir  with  Animal  Refuge  Mounds  alternative  is  justified  with  a 
1.4  benefit-cost  ratio  and  $1,175,100  net  benefits,  it  is  not  incre¬ 
mentally  justified  over  the  Reservoir  Only  alternative.  The  Reservoir 
and  Selective  Floodproofing  by  Ring  Levees  alternative  would  be  incre¬ 
mentally  justified  economically  over  the  Reservoir  Only  alternative, 
but  it  would  cause  significantly  greater  environmental  losses  as  shown 
in  table  4.  Also,  Reservoir  Only  would  protect  only  3,200  acres  of 
wooded  land  while  Reservoir  and  Selective  Floodproofing  by  Ring  Levees 
would  protect  14,000  wooded  acres.  It  was  assumed  that  80  percent  of 
protected  wooded  lands  (mostly  bottomland  hardwoods)  would  be  cleared. 

Generally,  the  Reservoir  Only  alternative  would  cause  as  few  or  fewer 
environmental  losses  and  as  great  or  greater  environmental  benefits  as 
any  other  partially  responsive  alternative.  It  addresses  all  three 
project  purposes,  although  the  area  protected  from  30-year  level  floods 
is  less  than  under  the  authorized  plan.  It  is  economically  justified 
with  a  1.4  benefit-cost  ratio  and  $1,188,800  net  benefits.  For  these 
reasons,  Reservoir  Only  was  considered  the  best  of  the  partially  re¬ 
sponsive  alternatives. 

Nonstruc tural  Alternatives 

The  final  EIS  presents  general  descriptions  and  impacts  of  four  cate¬ 
gories  of  nonstructural  flood  damage  reduction  measures.  These  are  flood 
plain  regulation  (zoning),  flood  plain  acquisition,  flood  insurance,  and 
flood  warning  and  evacuation.  Measures  in  the  categories  of  flood  plain 
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environmental  comparison  of  partially  responsive  alternatives 

(From  Final  EIS,  Plan  Selection  Report,  and  Supporting  Documents) 


regulation,  flood  insurance,  and  flood  warning  and  evacuation  were 
dismissed  without  quantification  and  detailed  consideration  of  costs, 
benefits,  and  environmental  impacts.  Under  the  flood  plain  acquisi¬ 
tion  category,  three  measures  were  quantified  and  evaluated  in  the 
final  EIS  with  the  19  structural  alternatives.  The  three  plans  dis¬ 
cussed  below  involved  acquisition  of  89,200  flood  plain  acres  by  fee 
purchase,  restrictive  easement,  and  nonrestrictive  easement.  They 
are  covered  in  more  detail  in  the  final  EIS  and  the  Plan  Selection 
Report. 


a.  Fee  Purchase.  This  plan  would  eliminate  the  possibility  of 
new  development  in  the  flood  plain  and  would  restore  and  maintain 
natural,  scenic,  and  recreational  qualities  on  the  Sulphur  River. 
Approximately  58,000  acres  of  bottomland  hardwoods  and  31,200  acres 
of  agricultural  lands  would  be  purchased  with  existing  activities 
removed.  Recreational  benefits  would  accrue  from  intense  management 
and  public  use  of  these  lands  for  big  and  small  game  hunting,  water- 
fowl  hunting,  waterfowl-oriented  recreation,  and  general  recreation. 

b.  Restrictive  Easement.  Under  this  plan  an  easement  would  be 
taken  on  the  89,200  flood  plain  acres  which  would  require  purchase 
and  removal  of  existing  damageable  properties  and  restrict  future 
development  in  the  flood  plain.  The  possibility  of  further  damage 
to  wildlife  and  fishery  populations  would  be  eliminated.  The  land- 
owners  would  be  paid  the  capitalized  values  of  the  net  difference  in 
future  income  with  and  without  the  easement. 

c.  Nonrestrictive  Easement.  Under  this  plan  an  easement  would 
be  taken  on  the  89,200  flood  plain  acres  which  would  not  restrict 
future  development  but  would  pay  the  landowners  capitalized  values 

of  anticipated  future  flood  losses.  Individual  landowners  would  then 
absorb  future  damages  to  life,  health,  and  property. 

d.  Analysis .  Table  5  provides  economic  data  on  the  three  non- 
structural  plans  evaluated  in  the  final  EIS.  These  data  were  ex¬ 
tracted  from  the  final  EIS,  Plan  Selection  Report,  and  supporting 
documents.  Table  6  provides  readily  quantifiable  environmental  data 
which  were  also  extracted  from  the  final  EIS,  Plan  Selection  Report, 
and  supporting  documents.  For  many  of  the  parameters  evaluated  in 
tables  5  and  6,  the  three  nonstructural  plans,  as  formulated,  provide 
no  significant  change  from  the  without  project  condition.  In  those 
cases,  the  benefits  will  be  zero. 


Final  EIS  Recommended  Plan 

From  the  22  alternatives  and  the  without  project  condition  (status 
quo),  the  Reservoir  and  Levees  plan  was  selected  and  displayed  as  the 
final  EIS  recommended  plan.  The  features  of  this  plan  are  shown  in 
detail  on  Plate  B.  Features  identified  on  this  plate  as  completed  or 
existing  are  part  of  the  without  project  condition.  The  Reservoir  and 
Levees  plan  consists  of  the  multiple-purpose  Cooper  Lake;  levee  4RSS 
spur;  levee  4LSS  extension;  levee  3RS  spur,  strengthening,  and  exten¬ 
sion;  and  a  new  levee  4RS  channelization  and  floodway  clearing  would 
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be  required  in  conjunction  with  levees  4LSS  and  4RS.  Pertinent  data 
for  these  features  of  the  Reservoir  and  Levees  plan  are  shown  in 
table  7. 


Analysis 

After  reexamination  of  alternatives  formulated  and  considered  in 
the  final  EIS  and  supporting  documents,  the  Reservoir  and  Levees  plan 
and  the  Reservoir  Only  plan  were  selected  for  the  final  array  of 
alternatives  to  be  evaluated  in  the  supplemental  EIS.  These  two 
plans  were  shown  to  be  the  most  desirable,  respectively,  of  the  fully 
responsive  and  partially  responsive  plans  in  the  final  EIS.  None  of 
the  nonstructural  measures  described  in  the  final  EIS  were  carried 
into  the  final  array  of  the  supplemental  EIS  as  such.  This  was  be¬ 
cause  the  Court  did  not  view  these  nonstructural  measures  as  true 
alternative  plans  but  only  as  measures  to  be  considered  in  the  formu¬ 
lation  of  a  comprehensive  nonstructural  plan.  The  formulation  of  a 
comprehensive  nonstructural  plan  which  was  carried  into  the  final 
array  is  described  in  Section  IV  of  this  appendix.  Measures  pre¬ 
sented  in  the  final  EIS  as  well  as  additional  nonstructural  measures 
applicable  to  the  Sulphur  River  flood  plain  were  considered  in  the 
formulation  of  this  comprehensive  nonstructural  plan. 

Prior  to  consideration  of  the  Reservoir  and  Levees  plan  and  the 
Reservoir  Only  plan  in  the  final  array  for  the  supplemental  EIS,  the 
cost  estimates  shown  in  the  final  EIS  were  reviewed.  Based  on  ex¬ 
perience  of  the  Fort  Worth  District  in  construction  of  similar  works 
in  Texas,  the  cost  estimates  for  these  two  plans  were  revised  to  those 
shown  in  table  8. 

The  US  Fish  and  Wildlife  Service  (USFWS)  completed  new  fish  and 
wildlife  studies  in  September  1980  and  provided  updated  man-day  use, 
and  commercial  fishery  and  trapping  estimates  for  the  Reservoir  Only 
and  Reservoir  and  Levees  plans.  New  man-day  estimates  are  presented 
in  tables  9  and  10  for  these  two  plans,  and  associated  benefit  analysis 
is  included  in  Appendix  C.  These  new  estimates  are  used  for  evaluat¬ 
ing  these  plans  in  this  appendix. 

Changes  relating  to  benefits  claimed  for  water  supply,  storage 
exchange,  and  redevelopment  for  these  two  plans  are  also  found  in 
Section  II  of  Appendix  C.  The  benefits  presented  in  this  supplemen¬ 
tal  EIS  supersede  those  found  in  the  final  EIS  and  associated  docu¬ 
mentation. 

In  studies  leading  to  the  supplemental  EIS,  it  was  determined 
that  release  of  the  3,000  cfs  design  discharge  would  result  in  inun¬ 
dation  of  about  641  acres  immediately  below  the  dam  and  above  State 
Highway  19/154.  Since  long-term  periodic  inundation  of  this  area 
through  controlled  releases  would  result  in  induced  damages,  a  flowage 
easement  was  determined  to  be  needed.  Subsequent  cost  estimates  for 
the  Reservoir  and  Reservoir  and  Levees  therefore  include  a  cost  of 
$90,000  for  obtaining  such  an  easement  (1974  price  levels). 
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TABLE  7 


PERTINENT  DATA 
RESERVOIR  AND  LEVEES  PLAN 


Location:  The  Cooper  Lake  damsite  is  located  at  river  mile  23.2  on 
the  South  Sulphur  River  about  3  miles  southeast  of  Cooper,  Texas,  and 
13  miles  north  of  Sulphur  Springs,  Texas.  The  lake  will  inundate 
portions  of  Delta  and  Hopkins  Counties. 


Purposes :  Flood  control,  municipal  and  industrial  water  supply, 

recreation,  and  fish  and  wildlife. 

Authorization :  Act  approved  3  August  1955  (Public  Law  218,  84th 
Congress,  1st  Session). 

Drainage  Area:  Square 

Miles 

Above  USGS  gage  on  South  Sulphur  River  near  Cooper  527 

Above  Cooper  Lake  damsite  476 


Runoff  (October  1923  through  December  1978) : 


Major  Floods : 


Acre-Feet 

Inches 

Maximum 

(1957) 

754,100 

29.70 

Minimum 

(1956) 

46,900 

1.85 

Average 

237,000 

9.34 

Peak  Discharge 
at  Cooper  Damsite 
(cfs) 

December 

1971 

38 

,400 

May  1969 


28,500 


April  1966  27,500 

February  1965  22,600 
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TABLE  7  (continued) 


Spillway  Design  Flood 


Duration  of  Storm 
Total  volume  of  rainfall 
Average  infiltration  rate 
Total  volume  of  inflow  to  full  reservo 
Peak  inflow  to  full  reservoir 


72  hours 
30.9  inches 
0.02  inches/hour 

ir  29.21  inches  (741,250  acre-feet) 
234,790  cfs 


Service  Spillway: 


Length  of  crest 
Crest  elevation 
Type 
Control 


200  feet,  net 
426.2  feet 

Concrete  gravity  ogee 
5  -  40'  x  20'  Tainter  gates 


Emergency  Spillway: 


Length  at  Crest 
Crest  elevation 
Type 


4,200  feet 
450.0  feet 

Uncontrolled  broadcrested  weir 


Outlet  Works: 


Diversion 

Type 

Number 

Dimension,  each 
Location 
Invert  elevation 
Selective  withdrawals 
Type 
Size 

Invert  elevations 


Gated  conduits 
4 

6  feet  x  6  feet 

One  in  each  of  four  gate  piers 
398.0  feet 

Two  gates  in  one  gate  pier 

2  feet  x  3  feet 

422.0  feet  and  436.0  feet 


Embankment : 


Top  elevation 

Length 

Type 

Maximum  height 
Freeboard 


459.0  feet 
15,882  feet 
Rolled  earthfill 
73.0  feet 
6.2  feet 
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TABLE  7  (continued) 


Reservoir : 


Feature 

Eleva-  : 
tion  : 
(ft  msl): 

Surface : 
Area  : 
(acres) : 

Pool  Cap 
Volume : 
(ac-f t) 

acity 
Runoff : 
(in) 

Total 
Capacity 
(ac-f t) 

Top  of  dam 

459.0 

- 

- 

- 

Maximum  design  water 
surface  (Surcharge 

storage) 

452.8 

26,563 

162,270 

6.40 

603,670 

Guide  taking  line 

451.2 

25,595 

- 

- 

- 

Emergency  spillway 

450.0 

- 

- 

- 

Flood  control  pool 

(top  of  gates) 

446.2 

22,740 

131,400 

5.18 

441,400 

Water  supply  pool 

440.0 

19,305 

273,000 

10.76 

310,000 

Spillway  crest 

426.2 

- 

- 

- 

Sediment  pool 

415.5 

5,084 

37,000 

1.46 

37,000 

Stream  bed 

386.0 

0 

0 

0 

0 

Reservoir  Yield: 


Municipal  and  industrial  water  supply 
Low  flow  release 
Total 


164  cfs  (106.0  mgd) 
5  cfs  (  3.2  mgd) 

169  cfs  (109.2  mgd) 


Water  Supply  Contracts: 

City  of  Irving,  Texas 
North  Texas  Municipal  Water  District 
Sulphur  River  Municipal  Water  District 
Total 


100,625  acre-feet 
100,625  acre-feet 
71,750  acre-feet 
273,000  acre-feet 


Levees : 


River 


Length 


4RSS  Spur 
4LSS  Extension 
3RS  Spur 

3RS  Strengthening 
3RS  Extension 
4RS  New 


South  Sulphur 

South  Sulphur 

Sulphur 

Sulphur 

Sulphur 

Sulphur 


5,000  feet 
25,100  feet 
4,284  feet 
34,544  feet 
22,000  feet 
51,600  feet 
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TABLE  7  (continued) 


Channels  and  Floodway  Clearing 


Length 


South  Sulphur  River  (with  4LSS)  19,000  feet 

Sulphur  River  (with  4RS)  15,900  feet 
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TABLE  8 


FIRST  COST,  INVESTMENT,  AND  ANNUAL  OM&R 
Reservoir  and  Levees  and  Reservoir  Only  Plans 

($1,000  at  July  1974  prices;  3-1/4  percent  interest; 
100-year  period  of  analysis) 


Item 

Reservoir 

and 

Levees 

Reservoir 

Only 

COOPER 

LAKE 

01 

Lands  and  Damages 

$  9,500 

$  9,500 

02 

Relocations 

2,440 

2,440 

03 

Reservoir 

2,270 

2,270 

04 

Dam 

31,241 

31,241 

08 

Roads 

2,135 

2,135 

11 

Levees 

245 

245 

14 

Recreation  Facilities 

2,249 

2,249 

19 

Buildings,  Grounds,  and  Utilities 

512 

512 

20 

Permanent  Operating  Equipment 

305 

305 

Subtotal 

50,897 

50,897 

Downstream  flowage  easement 

90 

90 

Engineering  and  Design 

3,891 

3,891 

Supervision  and  Administration 

3,230 

3,230 

TOTAL  FIRST  COST 

$58,108 

$58,108 

Interest  During  Construction  (4  years) 

3,777 

3,777 

TOTAL  INVESTMENT 

$61,885 

$61,885 

Interest  and  Amortization 

2,096 

2,096 

Annual  Operation  and  Maintenance 

478. 

5 

478.5 

Annual  Major  Replacements 

22. 

7 

22.7 

TOTAL  AVERAGE  ANNUAL  CHARGES 

2,598. 

1 

2,598.1 

DOWNSTREAM  LEVEES  AND  CHANNELS 

Levees 

$  7,046 

Drainage  Structures 

10 

Channels 

901 

Environmental  Protection 

385 

Subtotal 

8,342 

Engineering  and  Design 

918 

Supervision  and  Administration 

656 

Total  Non-Federal  Cost 

158 

TOTAL  FIRST  COST 

$10,074 
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TABLE  8  (continued) 


Item 

Reservoir 

and 

Levees 

Reservoir 

Only 

DOWNSTREAM  LEVEES  AND  CHANNELS  -  continuation 

Interest  and  Amortization 

Annual  Operation  and  Maintenance 

341.3 

32.3 

TOTAL  AVERAGE  ANNUAL 

CHARGES 

$  373.6 

TOTAL  PLAN 

First  Cost 

$68,182 

$58,108 

Average  Annual  Charges 

2,971.7 

2,598.1 
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TABLE  9 


RECREATION  AND  FISH  AND  WILDLIFE  AVERAGE  ANNUAL 
EQUIVALENT  MANDAYS 
RESERVOIR  &  LEVEES 


Activity 

Without 

Project 

With 

Project 

Gain  or 
_ L'ss 

General  Recreation 

0 

741,000 

+741,000 

Sport  Fishing 

Stream 

2,254 

0 

-  2,254 

Lake 

0 

192,202 

+192,202 

Sport  Hunting 

Deer 

2,496 

486 

-  2,010 

Raccoon 

1,108 

262 

846 

Rabbit 

3,039 

1,193 

-  1,846 

Quail 

706 

598 

108 

Squirrel 

11,944 

2,957 

-  8,987 

Dove 

190 

190 

0 

Coyote 

917 

718 

199 

Fox 

366 

380 

+  14 

NOTE:  The  mandays 

for  sport 

fishing  and  hunting  are  b; 

on  U.S.  Fish  and  Wildlife  Planning  Aid  data  furnished 
October  16,  1980.  With  and  without  project  mandays 
are  for  areas  actually  affected  by  the  plan. 
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TABLE  10 


RECREATION  AND  FISH  AND  WILDLIFE  AVERAGE  ANNUAL 
EQUIVALENT  MANDAYS 
RESERVOIR  ONLY 


Activity 

Without 

Project 

With 

Project 

Gain  or 
Loss 

General  Recreation 

0 

741,000 

+741,000 

Sport  Fishing 

Stream 

2,254 

0 

-  2,254 

Lake 

0 

192,202 

+192,202 

Sport  Hunting 

Deer 

1,630 

365 

-  1,265 

Raccoon 

702 

200 

502 

Rabb  i  t 

2,209 

913 

-  1,296 

Qua  i  1 

A 1  6 

450 

166 

Squ i rrel 

7,134 

1,739 

-  5,415 

Dove 

160 

160 

0 

Coyote 

742 

505 

237 

Fox 

286 

326 

+  40 

NOTE:  The  mandavs  for  sport  fishing  and  hunting  are  based  on 
U.S.  Fish  and  Wildlife  Planning  Aid  data  furnished 
October  16,1980.  With  and  without  project  mandavs  are 
based  on  areas  actually  affected  bv  the  plan. 
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SECTION  TIT  -  WATER  SUPPLY  WITHOUT  FLOOD  CONTROL 


Deficiency  Noted  in  Memorandum  Opinion 

One  deficiency  noted  bv  the  Court  was  the  absence  of  consideration  in  the 
final  F.IS  of  an  alternative  to  nrovide  water  supnlv  without  nrovisions  for 
flood  control.  The  National  Environmental  Policy  Act  of  1969  requires  that 
an  environmental  impact  statement  must  include  analyses  of  all  feasible 
alternatives  no  matter  whether  the  responsible  agency  has  the  authority  to 
imnlement  them.  The  Court  therefore  rejected  arguments  that  a  water  sunnlv 
alternative  should  not  have  been  evaluated  since  the  imolementation  of  such 
a  plan  would  not  be  the  responsibility  of  the  Federal  Covernment  under 
existing  authorities.  Furthermore,  the  Court  rejected  arguments  that  the 
Corns  had  previously  considered  a  water  supply  only  alternative  and  that 
pertinent  information  on  the  impacts  of  such  a  plan  could  be  extracted  from 
data  in  the  final  EIS  on  the  multinle-purpose  Reservoir  Only  plan.  Regulations 
of  the  Council  on  Envi ronmental  Oualitv  specify  that  an  environmental  impact 
statement  must  be  capable  of  being  understood  without  undue  cross  referencing. 
Also,  case  law  mandates  that  an  environmental  impact  statement  must  be 
comprehensible  to  nontechnical  minds.  The  operating  characteristics,  and 
consequently  the  impacts,  of  a  water  supply  lake  would  be  somewhat  different 
in  terms  of  pool  elevations  and  releases  than  those  of  a  multinle-nurpose  lake. 

The  Court  recognized  that  water  suoplv  was  the  nrimarv  concern  of  local 
interests  and  that  it  would  be  financially  advantageous  to  the  local  sponsors 
to  participate  in  a  multinle-nurnose  project  rather  than  to  construct  a 
water  sunnlv  project  totally  at  their  own  expense.  This  does  not,  however, 
relieve  the  Corps  from  considering  all  feasible  alternatives,  including  water 
sunnlv  onlv,  in  the  final  F.TS. 

In  correcting  the  water  sunnlv  only  alternative  deficiencv,  a  water 
sunply  needs  studv  was  first  prepared  for  the  Fort  Worth  District  bv  the 
Southwestern  Division  Office  of  the  Corns  of  Engineers.  The  areas  studied 
include  those  served  bv  the  entities  that  have  contracted  for  water  from  the 
proposed  Cooper  Lake.  These  are  the  North  Texas  Municipal  Water  District: 
the  citv  of  Irving;  and  the  Sulnhur  River  Municioal  Water  District  which  will 
serve  the  cities  of  Commerce,  Cooner,  and  Sulnhur  Springs  (see  figure  1  for 
mao  of  studv  area).  Potential  sources  of  water  that  could  feasibly  supnlv 
a  nortion  or  all  of  the  identified  needs  of  this  studv  area  were  identified. 

The  potential  sources  identified  include  those  considered  in  previous 
studies  of  water  sunnlv  in  northeast  Texas,  as  well  as  other  sources  such  as 
existing  reservoirs,  possible  new  reservoirs,  and  ground  water  sources. 

The  water  supnlv  needs  data  were  compared  with  the  potential  sources  and  a 
set  of  alternative  plans  to  satisfy  the  needs  was  developed.  From  this  set 
of  alternatives,  the  most  likely  water  sunnlv  onlv  nlan  was  selected. 


Water  Sunnlv  Needs  Studv 

The  municipal  and  industrial  water  sunnlv  needs  for  areas  served  bv  the 
Cooper  Lake  water  sunnlv  sponsors  were  forecast  and  compared  with  the 
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FIGURE  I -STUDY  AREA  FOR  COOPER  LAKE  WATER  SUPPLY  NEEDS 


currently  available  supplies.  From  this  information,  net  needs  were 
developed.  Baseline  projections  of  needs  were  first  made  consider¬ 
ing  no  conservation  programs  other  than  continuation  of  those  cur¬ 
rently  in  use.  The  resulting  needs  were  then  modified  to  reflect 
the  implementation  of  new  conservation  programs  that  would  reduce 
overall  water  use.  The  total  net  baseline  needs  for  the  study  area 
(North  Texas  Municipal  Water  District,  city  of  Irving,  and  Sulphur 
River  Municipal  Water  District)  range  from  13.0  mgd  in  1990  to  142.6 
mgd  in  2040.  With  implementation  of  conservation  programs,  the 
total  net  needs  range  from  7.7  mgd  to  121.2  mgd  in  1990  and  2040, 
respectively.  A  summary  schedule  of  projected  needs  for  the  study 
area  is  presented  in  table  11.  More  detail  is  available  in  "Cooper 
Lake  Water  Supply  Study"  dated  April  1980  which  is  exhibit  2  of 
this  appendix. 

a.  Water  Conservation.  In  estimating  the  effects  of  conserva¬ 
tion  on  future  municipal  water  needs,  a  program  was  assumed  which 
would  reduce  both  interior  and  exterior  residential  water  use.  For 
interior  residential  use,  it  was  assumed  that  water  saving  toilets, 
faucets,  and  shower  heads  would  be  required  for  all  new  construction 
and  would  gradually,  over  a  50-year  period,  replace  standard  fixtures 
in  existing  residences.  The  estimated  per  capita  water  savings  in 
interior  residential  uses  would  be  11.81  gallons  per  day.  The 
effects  of  external  conservation  were  estimated  by  reducing  the 
seasonal  component  of  municipal  water  use  by  10  percent.  The 
seasonal  component  for  this  study  area  is  defined  as  that  increment 
of  water  use  above  the  annual  average  which  occurs  generally  from 
June  through  October  and  consists  primarily  of  landscape  watering. 
Estimates  for  future  industrial  water  uses  were  not  modified  for 
conservation  programs  because  past  trends  in  industrial  water  use 
reflect  increasing  recirculation  of  water,  primarily  as  a  response 

to  pollution  control  laws.  Therefore,  the  baseline  protections  have 
automatically  incorporated  the  effects  of  a  substantial  conservation 
program  for  industrial  uses.  It  should  be  noted  that  although  con¬ 
sideration  of  conservation  programs  would  reduce  the  estimates  of 
future  average  water  needs,  it  conversely  increases  the  need  to  plan 
for  contingency  supplies.  The  reason  is  that  the  water  suppliers 
would  have  less  operating  flexibility  during  periods  of  drought  or 
other  shortages. 

b.  North  Texas  Municipal  Water  District.  The  North  Texas  Muni¬ 
cipal  Water  District  (NTMWD)  is  a  quasi  state  agency  that  provides 
water  to  11  member  cities  and  18  customer  entities  which  include 
smaller  cities  and  water  districts.  In  1977,  NTMWD  supplied  a  total 
of  62.9  mgd  for  the  municipal  and  industrial  needs  of  its  members  and 
customers.  It  currently  gets  its  supply  of  water  from  Lake  Lavon  near 
Wylie,  Texas.  All  of  the  available  water  storage  in  Lake  Lavon, 
which  has  a  dependable  yield  of  91.8  mgd,  is  under  contract  to  NTMWD. 
This  will  meet  the  district's  needs  until  about  1985.  The  net  needs 
will  then  range  from  12.3  mgd  in  1990  to  101.9  mgd  in  2040  without 
new  conservation  efforts.  With  conservation  programs,  the  range  is 
from  7.0  mgd  to  84.1  mgd.  A  letter  from  the  Executive  Director  of 
NTMWD  expressing  the  NTMWD  position  on  these  water  supply  needs  pro¬ 
jections  is  exhibited  at  the  end  of  this  appendix. 
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c.  City  of  Irving.  The  city  of  Irving*  located  in  Dallas  County  just 
west  of  Dallas,  used  16.7  mgd  of  water  in  1977  for  municipal  and  industrial 
purposes.  Irving  currently  gets  its  water  from  two  sources.  One  source, 
the  citv  of  Dallas,  will  meet  its  needs  until  2007  when  their  contrict 
expires.  It  is  not  likelv  that  the  contract  will  be  renewed  as  the  citv 

of  Dallas  is  anticipating  a  water  shortage  at  anproximatelv  that  time. 

Irving  also  has  a  contract  for  well  water  with  the  Whalen  Corporation 
that  provides  a  maximum  of  5.76  mgd .  The  contract  allows  for  purchase 
of  these  wells  after  the  expiration  of  the  contract,  but  according  to  the 
Texas  Department  of  Water  Resources,  ground  water  quality  is  below  stan¬ 
dards,  and  further  depletion  of  the  ground  water  aquifer  could  cause 
serious  problems  such  as  subsidence  and  saline  water  encroachment.  Net 
water  supply  needs  range  from  26.8  mgd  in  2010  to  36  mgd  in  2040.  The 
with-conservat ion  needs  range  from  24.9  mgd  in  2010  to  33  mgd  in  2040. 

d.  Sulphur  River  Municipal  Water  District.  The  other  local  water 
supply  sponsor  is  the  Sulphur  River  Municipal  Water  District  (SRMWD)  which 
was  formed  for  the  specific  purpose  of  contracting  water  from  Cooner  Lake. 
SRMWD  will  serve  the  cities  of  Commerce,  Cooper,  and  Sulphur  Springs. 

(1)  Commerce.  Commerce  used  approximately  1.7  mgd  of  water  for 
municipal  and  industrial  purposes  in  1978.  The  citv  currently  obtains  its 
water  from  Lake  Tawakoni  through  a  contract  with  the  Sabine  River 
Authority.  Some  water  is  obtained  from  wells,  but  it  is  generallv  of 
poor  quality  and  limited  quantitv.  The  pipeline  from  Lake  Tawakoni 
allows  for  the  transportation  of  a  maximum  of  3  mgd.  If  the  water  con¬ 
tract  is  not  renewed  when  it  expires  in  2027,  Commerce  would  have  a  net 
need  of  3.2  mgd  in  2030  and  3.5  mgd  in  2040.  The  needs  with  conservation 
programs  would  be  3.0  mgd  in  2030  and  3.3  mgd  in  2040. 

(2)  Cooper .  Cooper  supplied  a  total  of  anout  0.35  mgd  of  water  to 
its  customers  in  1977.  The  principal  source  of  water  supply  for  Cooner 
has  been  its  three  citv  owned  lakes.  The  combined  dependable  yield  of 
these  lakes  is  extremely  small  and  has  historically  been  augmented  through 
pumping  from  the  South  Sulphur  River.  In  1978,  the  water  supply  from 
these  lakes  was  exhausted,  and  a  pipeline  was  built  to  supply  water  from 
Lake  Sulphur  Springs.  This  was  not  considered  to  be  a  long-term  source 

of  water,  as  their  contract  with  Sulphur  Springs  expires  before  1990. 

Cooper  has  reouested  funding  for  a  county-wide  water  supply  system  with 
the  Ark-Tex  Council  of  Governments  and  the  Farmers  Home  Administration. 

The  entities  that  would  be  supplied  with  water  are  currently  getting  their 
water  from  ground  water  sources  which  are  limited  and  generallv  of  poor 
quality  according  to  the  Texas  Department  of  Water  Resources.  The  net 
needs  for  Cooner  and  its  countvwide  service  area  would  reach  a  peak  of 
0.91  mgd  in  2040  without  conservation  and  0.83  mgd  with  conservation. 

(3)  Sulphur  Springs.  In  addition  to  meeting  its  own  needs  of 
2.7  mgd,  the  citv  of  Sulphur  Springs  in  1978  supplied  0.3  mgd  to  the  citv 
of  Cooper  and  seven  rural  water  districts.  The  sources  of  their  water 
are  Lake  Sulnhur  Springs  and  Centurv  Lake  which  had  yields  of  7.1  mgd  and 
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1.9  mgd,  respectively,  in  1978.  By  2040,  sediment  will  have  reduced 
these  yields  to  5.2  mgd  and  0,  respectively.  Based  on  the  current  supply 
and  the  total  municipal  and  industrial  water  requirements  (excluding 
Cooper) ,  Sulphur  Springs  would  begin  needing  an  additional  source  of 
water  between  2030  and  2040.  With  a  conservation  program,  additional 
water  would  not  be  needed  until  shortly  after  2040. 


Initial  Water  Supply  Measures  Considered 

Potential  sources  of  water  supply  to  meet  the  needs  of  the  h’TMWD,  the 
city  of  Irving  and  the  SRMWD  were  explored  using  various  sources  of 
information.  Previous  water  supply  studies  by  private  consulting  firms 
were  used,  along  with  considering  supplies  that  might  be  available  from 
existing  reservoirs,  new  reservoir  sites,  and  ground  water  sources.  The 
geographical  area  considered  was  the  lower  section  of  the  Red  River 
Basin,  the  Sulphur  River  watershed,  the  Cypress  Creek  watershed,  the 
Sabine  River  Basin,  and  the  upper  portion  of  the  Trinity  River  Basin. 

Each  of  the  river  basins  is  discussed  in  the  following  paragraphs,  and 
the  possible  water  supply  sources  for  the  study  area  are  identified. 

See  figure  2  for  a  general  map  of  the  study  area  and  figure  3  for  a  more 
detailed  map  showing  specific  locations  of  the  potential  water  supply 
sources  investigated. 

a.  Red  River  Basin.  Reservoirs  on  the  Red  River  and  its  tributaries 
can  be  considered  as  sources  for  water  supply  in  Texas  contingent  upon 
certain  restrictive  limitations.  Water  development  in  the  Red  River  Basin 
is  subject  to  the  Red  River  compact,  which  is  an  agreement  between  the 
States  of  Arkansas,  Oklahoma,  Louisiana,  and  Texas  concerning  the  water 
in  the  Red  River  and  its  tributaries.  The  compact  has  been  presented  to 
the  Congress  for  ratification. 

Water  in  the  Red  River  varies  in  chemical  quality  because  the  upper 
reaches  of  the  Red  River  Basin  contain  sources  of  mineral  pollutants  that 
generally  degrade  the  water  quality  downstream  and  make  it  unsuitable  for 
most  municipal  and  industrial  uses.  Some  of  the  pollution  is  from  oil¬ 
field  brines,  and  some  is  from  natural  sources.  The  Tulsa  District,  Corps, 
of  Engineers,  has  located  some  of  the  sources  of  mineral  pollution  and  is 
working  on  a  chloride  control  plan  that  would  improve  the  quality  of  the 
water  by  the  year  2000. 

Of  the  existing  and  proposed  Red  River  Basin  reservoirs  that  might  be 
usable  given  the  institutional  and  water  quality  restrictions,  many  were 
dropped  from  further  consideration  due  to  distance  from  the  area  of  need, 
limited  dependable  yield,  current  use  or  right  to  use,  or  a  combination 
of  these  factors.  Those  Red  River  Basin  reservoirs,  along  with  pertinent 
distance,  yield,  and  water  rights  parameters  are  listed  in  table  12. 

Two  potential  sources  of  water  sunplv  in  the  Red  River  Basin  have  been 
considered  in  more  detail.  One  would  be  to  divert  water  from  the  Red  River 
below  Denison  Dam  (Lake  Texoma)  to  a  tributary  of  Lake  Lavon  to  mix  the 
water  with  Lake  Lavon  water.  This  would  produce  water  that  would  meet  the 
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EXISTING  RESERVOIR 


FIGURE  3 -WATER  SUPPLY  SOURCES  INVESTIGATED 


POTENTIAL  SURFACE  SOURCES  —  RED  RIVER  BASIN 
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quality  requirements  of  the  Texas  Deoartment  of  Health  Resources  and  the 
Environmental  Protection  Agency.  Another  source  of  water  in  this  basin 
would  be  from  a  proposed  reservoir  located  on  Bois  d'Arc  Creek  at  aoproxi- 
mately  river  mile  20,  It  is  called  New  Bonham  to  distinguish  it  from  the 
existing  Lake  Bonham  and  another  nroposed  reservoir  called  Bonham  Reservoir 
that  has  been  studied  by  the  Corps  of  Engineers. 

b.  Sulphur  River  Watershed.  The  Sulphur  River  watershed  is  located 
in  northeast  Texas  and  is  bounded  on  the  north  by  the  Red  River  divide  and 
on  the  south  by  the  Sabine  River  Basin  and  Cypress  Creek  watershed.  The 
water  is  generally  of  good  quality,  but  in  the  lower  reaches  there  are 
some  possible  pollution  problems  from  oil  field  brines.  The  flood  runoff 
in  the  area  is  generally  sufficient  to  dilute  these  and  make  the  water 
acceptable  for  municipal  and  industrial  uses. 

Several  reservoirs  have  been  proposed  for  this  watershed.  These 
include  Sulphur  Bluff  and  Naples  Reservoirs,  potential  projects  at  the 
Cooper  Lake  site,  a  reservoir  on  the  South  Sulphur  River  at  the  confluence 
with  Honey  Creek,  and  a  site  on  the  North  Sulphur  River  at  river  mile  30.5. 
Sulphur  Bluff  and  Naples,  while  located  fairly  close  to  the  cities  of 
Cooper,  Commerce,  and  Sulphur  Springs,  would  not  offer  any  advantages  over 
a  lake  at  the  Cooper  site  due  to  the  increased  distance  from  users, 
particularly  the  NTMWD  and  the  city  of  Irving.  The  vield  from  the 
reservoir  near  Honey  Creek  would  only  be  about  12.8  mgd.  Also,  the  yield 
from  the  reservoir  on  the  North  Sulphur  River  would  be  small  to  the  extent 
that  it  would  not  offer  any  advantages  over  a  lake  at  the  Cooper  site. 

These  and  other  reservoir  sources  in  the  Sulphur  River  watershed  which  were 
considered  and  dropped  for  reasons  of  distance,  yield,  and/or  water  rights 
factors  are  shown  in  table  13, 

Based  on  this  preliminary  screening  analysis,  the  Cooper  site  was  the 
only  reservoir  source  in  the  Sulphur  River  watershed  carried  into  more 
detailed  analysis. 

c.  Cypress  Creek  Watershed.  The  Cypress  Creek  watershed  is  bounded 
on  the  north  by  the  Sulphur  River  watershed  and  on  the  south  by  the  Sabine 
River  Basin.  Based  on  the  water  quality  in  Lake  O' the  Pines,  water  from 
the  Cypress  Creek  watershed  is  expected  to  be  quite  good.  At  the  present 
time,  approximately  two-thirds  of  the  potential  water  supply  from  the 
basin  is  still  uncommitted,  but  generally  the  relatively  long  distance 
from  potential  users  and/or  limited  yields  of  the  reservoirs  caused  them 

to  be  drooped  from  consideration  after  preliminary  screening  (see  table  14). 

d.  Sabine  River  Basin.  The  Sabine  River  Basin  is  bounded  on  the 
north  by  the  Sulphur  and  Cypress  Creek  watersheds  and  on  the  south  bv  the 
Neches  River  Basin.  The  water  in  this  basin  is  of  fairlv  good  quality 
with  a  slight  salinity  problem  which  is  due  mostly  to  oil  field  drainage 
in  the  area.  Several  of  the  reservoirs  in  this  basin  were  built  for 
recreation  purposes  only  and  therefore  do  not  have  a  dependable  water 
supnlv  vield.  Some  of  the  other  reservoirs  have  relatively  low  yields  or 
are  too  far  from  potential  users  to  be  considered  in  more  detailed  analy¬ 
ses.  Some  of  the  reservoirs  already  are  used  to  the  limit  of  their 
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dependable  yield.  The  Sabine  River  Basin  reservoirs  initially  screened 
and  dropped  from  further  consideration  are  listed  in  table  15,  along  with 
pertinent  distance,  vield,  and  water  rights  parameters. 

e.  Trinity  River  Basin.  The  Trinitv  Fiver  Basin  is  located  south  of 
the  Red  River  Basin  and  east  of  the  Brazos  River  Basin.  There  are  some 
verv  serious  pollution  problems  in  this  basin,  esoeclallv  in  the  Dallas 
Fort  Worth  metronolitan  area,  due  to  sewage  treatment  nlants  discharging 
effluent  into  the  Trinitv  River.  The  existing  and  proposed  reservoirs  in 
this  basin  have  no  water  available  for  uses  other  than  for  those  currently 
holding  the  water  rights  or  were  dropoed  from  more  detailed  consideration 
for  reasons  of  distance  and/or  dependable  vield  parameters  (see  table  16). 

f.  Ground  Water.  Another  consideration  for  potential  water  supply 
was  additional  utilization  of  ground  water  sources.  At  the  request  of 
the  Fort  Worth  District,  the  Texas  Department  of  Water  Resources  (TDWR) 
prepared  a  report,  "Ground  Water  Resources  of  the  Cooner  Lake  and 
Channels  Project  Area,”  which  is  a  study  on  the  availability  and  use 
of  ground  water  supplies  in  the  study  area.  A  copy  of  this  studv  is 
included  as  exhibit  3  of  this  appendix.  TDWR  identified  two  major 
aquifers  in  the  study  area,  the  Trinitv  group  and  the  Carrizo-Wilcox. 

Minor  aquifers  identified  in  the  studv  area  are  the  Woodbine  and  the 
Nacotoch.  These  aquifers  could  not  provide  a  long-range  dependable  water 
supply  of  adequate  qunlitv.  There  would  be  problems  with  extreme  pumping 
lifts,  water  level  declines,  saline  water  encroachment,  and  undesirable 
concentrat ions  of  iron  and  fluoride.  The  rural  areas  will  continue  to 
depend  on  ground  water  as  a  source  of  water  supply,  but  according  to  1DWR 
it  is  not  a  dependable  long-range  source  for  more  populated  areas. 

(1)  Trinitv  Groim.  The  Trinitv  group  aquifer  has  water  level  denths 
that  range  from  210  feet  to  492  feet.  Large  water  level  declines  have 
occurred  since  1955  because  of  serious  overdrafts.  There  would  be  con¬ 
siderable  cost  in  lifting  the  water,  and  saline  water  encroachment  will 
cause  severe  water  oualitv  problems. 

(2)  Carrizo-Wilcox .  There  are  currently  no  large  withdrawals  of  water 
from  the  On rr i zo-Wi lcox  aquifer.  The  quantities  are  limited,  and  if 
developed  there  could  be  water  quality  nroblems.  The  water  in  this  aquifer 
has  high  concentrations  of  iron  and  low  pH  values.  Development  of  the 
water  from  this  aquifer  would  increase  the  quality  problems. 

(3)  Minur  Aquifers.  The  two  minor  aquifers  would  not  provide 
denendable  supplies  of  water.  The  Woodbine  aquifer  has  high  concentrations 
of  iron  and  fluoride.  The  water  in  this  aquifer  would  have  to  be  lifted 
more  than  600  feet  in  some  cases.  The  Nacatoch  aquifer  also  has  high 
concentrations  of  fluorides. 

g.  Return  Flows.  Return  flows  were  also  considered  as  a  possible 
source  of  water  supply.  They  generally  equal  about  60  percent  of  the 
average  water  usage.  The  effluents  are  currently  discharged  into  rivers 
and  streams  where  they  are  eventually  purified  through  natural  processes. 
These  flows  contribute  to  reservoir  inflows  and  are  therefore  accounted 
for  in  the  dependable  vield  of  the  reservoirs  being  considered.  Return 
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flows  could  not  he  used  directlv  for  general  municipal  and  industrial 
uses  unless  the  effluents  were  treated  to  drinking  water  standards. 
This  would  require  a  high  standard  of  treatment  which  would  be  quite 
costlv.  There  also  could  be  considerable  social  concern  over  direct 
utilization  of  effluents. 


Water  Supply  Alternatives  Developed 

From  the  initial  measures  considered,  a  list  of  the  most  promising 
water  supply  measures  for  the  study  area  was  developed.  The  three  most 
likelv  available  sources  found  were  diversion  of  water  from  the  Red  River 
below  Lake  Texoma,  New  Bonham  Lake,  and  a  lake  at  the  Cooper  site  (see 
figure  4).  Six  alternave  plans  for  water  supplv  were  then  formulated 
through  various  combinations  of  the  most  promising  measures  to  develop  a 
total  of  109  mgd.  In  order  for  the  costs  of  the  water  sunnlv  alternatives 
to  be  comparable,  pipeline  costs  were  included.  These  costs,  where  appli¬ 
cable,  were  for  appropriate  pipelines  to  Lake  Lavon  for  supply  to  the  NTMWD 
and  the  city  of  Irving,  and  to  the  Cooper  area  for  supplv  to  the  SRMVD. 
Pipeline  and  pumping  costs  were  estimated  with  the  assistance  of  a  command- 
oriented  computer  program  (MAPS)  developed  bv  the  Waterways  Experiment 
Station  for  use  in  design  and  evaluation  of  water  and  wastewater  plans. 

a.  Most  Promising  Measures.  The  diversion  from  the  Red  River,  New 
Bonham  Lake,  and  Cooper  Lake  water  sunnlv  measures  and  associated  pipelines 
are  discussed  in  the  following  paragraphs.  Costs  of  these  measures  and 
acres  of  terrestrial  habitat  affected  by  the  lakes  are  disnlaved  in 
tables  17  and  18,  respectively. 

(1)  Red  River  Diversion.  This  measure  would  involve  diverting  water 
from  a  southerly  bend  in  the  Red  River  approximately  19  miles  below  the 
Denison  dam.  A  60-inch  pipeline  would  be  13.7  miles  in  length  and  would 
flow  into  Pilot  Grove  Creek,  a  tributary  of  Lavon  Lake.  About  49  mgd  would 
be  available  from  normal  releases  from  Lake  Texoma  if  releases  are  as 
frequent  as  thev  have  been  in  the  oast.  Transmission  losses  of  approxi¬ 
mately  10  percent  are  included  for  movement  of  water  approximately  32  miles 
down  the  natural  river  channel  into  Lavon  Lake. 

There  has  been  concern  over  the  ciualitv  of  water  in  Lake  Texoma.  The 
chemical  quality  records  of  the  Lake  Texoma  discharge  indicate  that  some 
improvement  has  occurred  during  the  period  from  1968-1977.  Once  the  water 
is  mixed  with  Lake  Lavon  water  and  treated,  it  would  be  well  within  the 
standards  of  the  Texas  Department  of  Health  Resources  and  the  Environmental 
Protection  Agency.  The  Corns  of  Engineers  has  been  studying  a  chloride 
control  plan  that  will  bring  the  quality  of  Red  River  water  at  this  with¬ 
drawal  point  within  Texas  Department  of  Health  Resources  and  Environmental 
Protection  Agency  standards  without  mixing  with  Lake  Lavon  water.  One 
advantage  of  diverting  the  water  below  Denison  dam  is  that  there  are  581 
square  miles  of  intervening  drainage  area  that  will  dilute  the  Lake  Texoma 
water. 


This  measure  would  have  little  impact  on  terrestrial  wildlife  resources 
other  than  the  initial  construction  impacts.  However,  the  interbasin 
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FIGURE  4 -COMPONENTS  FOR  WATER  SUPPLY  ALTERNATIVES 


TABLE  17 
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TERRESTRIAL  HABITAT  AFFECTED 

10  mgd  Cooper  Lake 

Wooded 

Semiwood ed 

Openland 

Total 

Water  supply  pool 

Dam,  perimeter  clearing. 

1,805 

1,773 

2,322 

5,900 

borrow  areas,  other  con¬ 
struction  activities 

154 

127 

341 

622 

Guide-taking  line 

410 

158 

1,010 

1,578 

8,100 

Stage  I  Cooper  Lake  1/ 

Water  supply  pool 

Dam,  perimeter  clearing 

3,135 

3,080 

4,035 

10,250 

borrow  areas,  other  con¬ 
struction  activities 

367 

366 

781 

1,514 

Guide-taking  line 

3,102 

2,848 

4,361 

10,311 

22,075 

Stage  II  Cooper  Lake  and 

109  mgd  Cooper  Lake 

Water  supply  pool 

Dam,  perimeter  clearing, 

5,905 

5,800 

7,600 

19,305 

borrow  areas,  other  con¬ 
struction  activities 

504 

419 

1,117 

2,040 

Guide-taking  line 

195 

75 

460 

730 

22,075 

New  Bonham  Lake 

Water  supply  pool 

Dam,  perimeter  clearing. 

2,833 

2,782 

3,645 

9,260 

borrow  areas,  other  con¬ 
struction  activities 

310 

195 

704 

1 , 20Q 

Guide-taking  line 

172 

66 

423 

66] 

11,130 

1/  Assumes  lands  for  Stage 

II  lake  are 

bought  initially,  with 

the  ex- 

ception  of  some  additional  clearing 

in  the  year 

2010. 
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COSTS  OF  WATER  SUPPLY  MEASURES 

($1,000) 


Red  River  Diversion  and 
Pipeline  (49  mgd) 

New  Bonham  Lake  (62  mgd) 

Pipeline  to  Lake  Lavon 
tributary 

Pipeline  to  Cooper  area 

Cooper  Lake  (10  mgd) 

Cooper  Lake  (Stage  1-60  mgd) 

Cooper  Lake  (Stage  II  -  49  mgd) 

Pipeline  to  Lake  Lavon 
tributary  (Stage  I) 

Pipeline  to  Lake  Lavon 
tributary  (Stage  II) 

Cooper  Lake  (109  mgd) 

Pipeline  to  Lake  Lavon 
tributary  (Stage  I) 

Pipeline  to  Lake  Lavon 
tributary  (Stage  II) 


FIRST  COST 

$10,890 

42,433 

24,230 

2,694 

29,122 

32,829 

11,776 

37,070 

275 

53,301 

37,070 

275 


ANNUAL  OM&R 

$682.5 

133.5 

872.9 
21.3 

77.1 

183.2 

0 

484.0 

356.9 
183.2 

484.0 

356.9 
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transfer  of  water  into  32  miles  of  tributary  stream  could  cause  some 
potential  aquatic  impacts,  particularly  with  the  more  saline  water 
of  the  Red  River.  Also,  the  average  flow  rate  in  the  Trinity  River 
Basin  would  slightly  increase  while  the  average  flows  in  the  Red  and 
Mississippi  Rivers  would  decrease  over  a  period  of  time. 

(2)  New  Bonham  Lake.  New  Bonham  Lake  would  be  located  on  Bois 
d'Arc  Creek  in  Fannin  County,  Texas.  Tljiis  is  a  project  considered 
in  a  report  prepared  in  1979  for  NTMWD.  The  water  supply  reservoir 
would  have  130,000  acre-feet  of  conservation  storage  with  a  depen¬ 
dable  yield  of  62.7  mgd .  Pat  Mayse  Lake,  which  is  located  not  far 
from  the  New  Bonham  site  has  very  good  equality  water,  and  the 
water  from  New  Bonham  Lake  is  expected  to  be  similar. 

A  pipeline  to  supply  water  to  the  NTMWD  and  the  city  of  Irving 
from  New  Bonham  Lake  would  be  a  little  over  28  miles  in  length  and 
66  inches  in  diameter.  Two  pump  stations  would  be  required  to  pro¬ 
vide  the  necessary  flow.  A  pipeline  from  New  Bonham  to  Cooper  is 
called  for  in  one  water  supply  plan.  It  would  also  be  about  28  miles 
in  length  but  onlv  10  inches  in  diameter. 

The  adverse  environmental  effects  on  New  Bonham  Lake  would  be 
similar  to  those  at  Cooper  Lake,  with  the  impacts  transferred  to  a 
different  location.  Any  archeological  sites  can  be  salvaged.  The 
required  pipelines  would  have  little  impact  beyond  the  initial  con¬ 
struction  effects.  Interbasin  transfer  of  water  would  slightly 
affect  the  average  flows  in  the  Trinitv  and  Red  River  Basins. 

(3)  Cooper  Lake.  The  Cooper  Lake  damsite  is  located  at  river 
mile  23.2  on  the  South  Sulphur  River  in  Delta  and  Hopkins  Counties, 
Texas.  Three  different  versions  of  the  lake  were  considered:  a  lake 
with  109  mgd  vield,  one  with  10  mgd  yield,  and  a  staged  lake  with  60 
mgd  available  initially  and  49  mgd  available  20  years  later. 

A  pipeline  to  supply  water  to  the  NTMWD  and  the  city  of  Irving 
would  extend  approximately  37  miles  from  Cooper  Lake  to  Lake  Lavon. 
This  pipeline,  which  applies  to  both  the  109  mgd  and  staged  versions 
of  Cooper  Lake  would  be  72  inches  in  diameter  and  would  require  2 
pumping  stations.  In  2010,  additional  pumping  capacity  would  be  re¬ 
quired  to  meet  increased  water  supply  demands. 

The  full  size  water  supply  lake  with  109  mgd  yield  will  contain 
273,000  acre-feet  of  water  storage.  About  19,000  acres  of  terrestrial 
habitat  would  be  inundated  initially  by  this  project.  The  lake,  with 
a  yield  of  10  mgd,  would  have  basically  the  same  effect  but  on  a  much 
smaller  scale.  A  lake  this  size  has  reduced  impacts  on  terrestrial 
habitat,  but  recreation  value  and  the  potential  lake  fishery  are  also 
reduced.  The  staged  lake  would  delay  some  of  the  terrestrial  impacts 


Studv  of  Potential  Sources  of  Additional  Surface  Water  Supply  in 
the  Red  River  Rasin  and  the  Cvpress  Creek  Basin,  1979,  Freese  and 
Nichols,  Tne. 
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for  20  years,  and  if  all  lands  required  were  bought  initially,  they 
could  be  managed  for  wildlife  during  interim  operation.  Again,  the 
recreation  and  lake  fishery  benefits  would  be  discounted. 

b.  Water  Supply  Plans.  From  the  three  most  promising  measures 
just  described,  six  alternative  plans  were  formulated  to  provide  a 
total  dependable  yield  of  109  mgd  and  deliver  the  water  to  the 
general  vicinity  of  need  in  accordance  with  the  water  supply  needs 
study.  Plan  No.  1  consists  or  obtaining  49  mgd  from  the  Red  River 
in  1990  and  62  mgd  from  New  Bonham  in  2000  and  diverting  the  water 
into  the  Lake  Lavon  watershed  allowing  approximately  10  percent  for 
transmission  losses  through  the  tributaries  of  Lake  Lavon.  Water 
for  the  member  cities  in  the  SRMWD  would  be  provided  by  a  small 
water  supply  lake  with  a  yield  of  10  mgd  at  the  Cooper  Lake  site  in 
1990.  Several  of  the  other  plans  utilize  the  same  supply  sources, 
but  they  would  be  built  in  different  years.  Plan  No.  2  involves 
New  Bonham  Lake  being  constructed  first  along  with  the  10  mgd  yield 
Cooper  Lake.  The  diversion  from  the  Red  River  would  be  constructed 
in  2010.  Plan  No.  3  would  be  to  construct  a  lake  at  the  Cooper  site 
in  two  stages  with  60  mgd  available  in  1990  and  the  remaining  49  mgd 
available  in  2010.  Plan  No.  4  would  be  to  construct  Cooper  Lake  to 
provide  the  full  109  mgd  in  1990.  Plan  No.  5,  which  is  somewhat  dif¬ 
ferent  from  the  previous  ones,  involves  obtaining  49  mgd  from  the 
Red  River  in  1990,  62  mgd  from  New  Bonham  Lake  in  2000,  and  10  mgd 
from  Cooper  Lake  in  2020.  The  city  of  Cooper  would  continue  to 
obtain  its  supply  from  Sulphur  Springs  Lake  until  the  time  that  the 
lake  at  the  Cooper  site  is  built.  Plan  No.  6  involves  constructing 
New  Bonham  Lake  in  1990  and  diverting  water  from  the  Red  River  in 
2010.  In  this  plan,  the  city  of  Cooper  would  obtain  water  from 
New  Bonham  Lake  until  2020  when  a  10  mgd  yield  Cooper  Lake  would  be 
built.  Table  19  shows  at  a  glance  each  feature  of  the  six  alterna¬ 
tive  water  supply  plans,  the  yield  each  would  provide,  and  the  year 
required.  Table  20  provides  average  annual  costs,  by  features,  of 
the  six  alternative  plans.  Each  of  the  six  plans  is  evaluated  in  the 
following  paragraphs. 

(1)  Plan  No.  1.  This  plan  involves  obtaining  49  mgd  from  the 
Red  River  and  building  a  lake  at  the  Cooper  site  with  a  yield  of  10 
mgd  in  1990.  By  the  year  2000,  New  Bonham  would  be  constructed  to 
provide  62  mgd.  The  reduced  size  lake  at  the  Cooper  site  would  impact 
only  about  25  percent  of  the  acreage  of  a  109  mgd  Cooper  Lake.  The 
New  Bonham  project  would  transfer  about  50  percent  of  the  terrestrial 
wildlife  habitat  impacts  (in  terms  of  acreage  affected)  of  a  full  size 
Cooper  Lake  to  the  New  Bonham  site  and  delay  them  10  years.  While 
the  Red  River  pipeline  would  not  cause  significant  impacts  other  than 
the  initial  construction  impact,  there  would  be  potentially  signifi¬ 
cant  aquatic  impacts  due  to  the  interbasin  transfer  of  water  of 
different  quality  into  Lake  Lavon.  The  chloride  concentration  in  the 
Red  River  Basin  could  have  an  impact  on  the  Trinity  River  Basin.  Also, 
the  flows  in  the  Red  and  Mississippi  River  Basins  would  be  reduced 
slightly  while  the  flows  in  the  Trinity  Basin  would  be  increased. 

The  total  average  annual  cost  for  this  plan  would  be  $4.7  million. 
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TABLE  19 
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AVERAGE  ANNUAL  COSTS  FOR  WATER  SUPPLY  ALTERNATIVES 
(197A  Price  Level;  3-1/4  Percent  Interest,  1990-2090  Period  of  Analysis) 
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3/  Stage  II  discounted  from  2010  to  1990. 


(2)  Plan  No.  2.  The  second  plan  involves  constructing  New 
Bonham  Lake  (62  mgd)  and  the  smaller  Cooper  Lake  (10  mgd)  in  1990. 

The  Red  River  diversion  (49  mgd)  would  be  delayed  until  2010.  Again 
the  impacts  in  terms  of  average  affected  by  lakes  would  be  about  75 
percent  of  a  full  sized  Cooper  Lake,  but  all  would  occur  in  1990. 

The  delay  in  building  the  Red  River  project  would  allow  for  a  pre¬ 
dicted  improvement  in  the  quality  of  Red  River  water  and  therefore 
could  reduce  some  of  the  potential  aquatic  impacts.  The  annual  cost 
would  be  approximately  $5.1  million. 

(3)  Plan  No.  3.  The  third  plan  would  be  to  construct  a  two- 
stage  Cooper  Lake.  The  first  stage  would  provide  60  mgd  in  1990, 
and  stage  II  would  provide  49  mgd  in  2010.  This  measure  would  have 
the  full  impact  of  the  Cooper  Lake,  but  about  half  of  the  terres¬ 
trial  impacts  would  be  delayed  for  20  years.  The  full  recreation 
and  lake  fishery  benefits  would  also  be  delayed  for  that  amount  of 
time.  However,  if  all  lands  were  bought  initially,  they  could  be 
managed  for  wildlife  enhancement  during  the  20-year  interim  period. 

The  average  annual  cost  would  be  $4.3  million. 

(4)  Plan  No.  4.  This  plan  involves  constructing  Cooper  Lake  to 
provide  the  full  109  mgd  in  1990.  This  would  affect  19,000  acres  of 
terrestrial  habitat,  of  which  9,000  acres  of  wildlife  habitat  would 

be  inundated  for  20  years  before  an  identified  need  for  the  associated 
water  supply.  In  this  case,  however,  all  of  the  impacts  would  be  in 
one  location,  and  the  pipeline  to  supply  water  to  NTMWD  and  Irving 
would  have  little  effect  beyond  the  initial  construction  impacts. 

The  average  annual  cost  of  this  plan  would  be  $4.1  million. 

(5)  Plan  No.  5.  For  this  plan,  the  Red  River  diversion  would 
be  built  in  1990,  New  Bonham  in  2000,  and  the  small  Cooper  Lake  in 
2020.  The  city  of  Cooper  would  obtain  its  water  from  Sulphur  Springs 
Lake  until  the  small  Cooper  Lake  is  constructed.  This  has  about  the 
same  impacts  as  Plan  No.  1,  but  the  impact  to  5,900  acres  of  wildlife 
would  be  delayed  for  30  years  due  to  building  the  small  Cooper  Lake 
in  2020.  Annual  cost  for  this  plan  would  be  $4.0  million. 

(6)  Plan  No.  6.  The  last  plan  considered  would  be  to  construct 
New  Bonham  in  1990,  the  Red  River  diversion  in  2010,  and  the  small 
Cooper  Lake  in  2020.  The  city  of  Cooper  could  obtain  water  by  pipe¬ 
line  from  New  Bonham  Lake  until  2020  in  this  case.  This  plan  has 
about  the  same  impacts  as  Plan  No.  2,  but  again,  the  impact  of  the 
5,900  acres  for  the  small  Cooper  Lake  would  be  delayed  for  30  years. 
This  has  an  annual  cost  of  $4.5  million. 


Selection  of  Best  Water  Supply  Alternative 

Primary  concerns  in  selecting  the  most  likely  water  supply  only 
alternative  were  costs,  environmental  impacts,  and  implementability . 
Centralized  environmental  impacts  were  considered  to  be  generally  more 
desirable  than  dispersed  impacts  of  similar  total  magnitude.  The  most 
likely  water  supply  only  alternative  is  Plan  No.  4,  which  is  the  109  mgd 
Cooper  Lake.  The  total  average  annual  cost  of  this  plan  is  $4,093,900. 
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which  makes  it  the  second  least  expensive  of  the  six  plans,  since 
Plan  No.  5  has  total  average  annual  cost  of  $3,956,100.  Plan  No.  5 
was  rejected  for  two  major  reasons.  First,  the  plan  fequires  that 
the  city  of  Cooper  rely  on  Lake  Sulphur  Springs  to  meet  its  needs 
until  year  2020.  Although  the  Corps  of  Engineers  needs  study  indi¬ 
cates  viability  for  such  an  arrangement,  city  officials  of  both 
Cooper  and  Sulphur  Springs  have  emphasized  that  the  existing 
service  was  intended  to  last  only  until  a  more  dependable  source  of 
water  is  developed.  The  existing  pipeline  and  pumping  facilities 
were  designed  to  be  temporary  and  do  not  have  the  capacity  of  meet¬ 
ing  future  peak  demands  in  Cooper.  Secondly,  Plan  No.  5  was  rejected 
also  for  dispersed  environmental  impacts.  With  Plan  No.  5,  as  well 
as  with  the  more  expensive  Plans  1,  2,  and  6,  adverse  environmental 
impacts  will  occur  at  Cooper  Lake,  New  Bonham  Lake,  and  the  Red  River 
diversion;  whereas,  with  Plan  No.  4  the  disruption  of  a  similar  total 
number  of  acres  will  occur  only  at  the  Cooper  Lake  site  (see  table  7) . 

The  environmental  impacts  of  a  staged  lake  (Plan  No.  3)  would  be 
somewhat  more  acceptable  than  those  of  a  lake  initially  constructed 
and  filled  to  its  ultimate  size.  The  staged  lake  was  shown  to  be 
more  expensive,  however,  due  to  redundancies  in  design  and  construc¬ 
tion  requirements.  Also,  the  full  recreation  potential  of  a  staged 
project  would  be  delayed. 

A  lake  map  for  the  water  supply  only  lake  is  presented  as  figure  5. 
Table  21  gives  pertinent  data,  and  table  22  presents  a  detailed  break¬ 
down  of  the  1974  cost  of  the  109  mgd  Cooper  Lake  designed  to  provide 
water  supply  without  flood  control.  Pipeline  and  pumping  costs  will 
be  omitted  from  this  point  on,  since  this  plan  will  be  further 
evaluated  with  multiple-purpose  lakes  at  the  Cooper  site.  Costs  of 
a  fish  and  wildlife  mitigation  plan  will  be  added  in  section  VI. 


Recreation  Features  of  the  Water  Supply  Alternative 

Recognizing  that  any  public  body  of  water  will  attract  recreation 
visitors,  the  water  supply  only  alternative  will  include  minimum 
facilities  to  provide  for  the  health  and  safety  of  these  visitors. 

This  is  consistent  with  recognized  health  and  safety  standards  and 
generally  with  the  practice  of  non-Federal  water  supply  developers 
in  the  State  of  Texas.  These  facilities  would  consist  of  guardrails, 
turnarounds,  and  frame  toilets  at  five  locations  on  existing  road 
ends  and  guardrails  and  turnarounds  at  five  other  locations  on 
existing  road  ends.  The  1974  cost  of  these  facilities,  as  shown  in 
the  14  account  in  table  22,  is  $780,000.  Additionally,  the  public 
would  have  access  to  two  boat  ramps  which  would  be  provided  primar¬ 
ily  for  proper  management  of  project  lands  and  waters.  The  estimated 
1974  cost  of  these  boat  ramps  is  $82,000  and  is  included  in  the  03 
account  in  table  22. 

The  lake  would  serve  an  average  annual  use  of  280,000  recreation 
days  over  the  life  of  the  project,  including  existing  hunting  potential 
on  project  lands.  The  average  annual  equivalent  mandays  with  and 
without  the  project  are  shown  in  table  23. 
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FIGURE  5 -LAKE  MAP  (WATER  SUPPLY  ONLY) 


TABLE  21 


PERTINENT  DATA 

Cooper  Lake  —  109  mgd  Watef  Supply  Only 


Location:  River  mile  23.2  of  the  South  Sulphur  River 

Purposes :  Water  supply  with  minimum  recreation  facilities  for  health 
and  safety 

Drainage  Area:  476  square  miles 

Type  of  Dam:  Earthfill 

Spillway :  275  feet  concrete  service  spillway  with  crest  of  uncontrolled 

ogee  at  elevation  440.0  feet.  4,200  feet  uncontrolled  emer¬ 
gency  spillway  with  crest  at  elevation  449.8  feet 

Outlet  Works:  5  feet  diameter  gated  conduit  with  intake  invert  at 
elevation  410.0  feet 


Reservoir : 


Feature 

Elevation 
(ft  msl) 

Surface 

Area 

(acres) 

Pool 

Capacity 

(acre-feet) 

Total 

Capacity 

(acre-feet) 

Spillway 

Discharge 

(cfs) 

Top  of  dam 

459.8 

— 

— 

— 

— 

Maximum  design 
water  surface 

454.3 

27,494 

231,936 

646,224 

157,000 

Guide  taking 
line 

445.0 

22,075 

104,288 

414,288 

— 

Water  supply 
pool 

440.0 

19,305 

273,000 

310,000 

— 

Sediment  pool 

415.5 

5,084 

37,000 

37,000 

— 

Stream  bed 

386.0 

0 

0 

0 

— 

Reservoir  Yield 

:  109  mgd 

(169  cfs) 

'■'M 


'Trjr 
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TABLE  22 


FIRST  COST,  INVESTMENT,  AND  ANNUAL  OM&R 
Cooper  Lake  —  109  mgd  Water  Supply  Only 

(1000's  of  dollars;  1974  price  level) 


Account 


Number 

Item 

Cost 

01 

Lands  and  damages 

$  9,215 

02 

Relocation 

2,440 

03 

Reservoir 

2,329 

04 

Dam 

30,797 

08 

Roads 

512 

11 

Levees 

245 

14 

Recreation  Facilities 

780 

19 

Buildings,  grounds  and  utilities 

194 

20 

Permanent  operating  equipment 

192 

Subtotal 

$46,704 

Eng ineering 

and  Design 

3,561 

Supervision 

and  Administration 

3,036 

Total  First 

Cost 

$53,301 

Interest  During  Construction  (4  years  at  3-1/4%) 

3,465 

Total  Investment 

$56,766 

Annual  Operation,  Maintenance,  and  Replacements  $183.2 
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TABLE  23 


RECREATION  AND  FISH  AND  WILDLIFE  AVERAGE  ANNUAL 
EQUIVALENT  MANDAYS 
WATER  SUPPLY  ONLY 


Activity 

Without 

Project 

With 

Project 

Gain  or 
Loss 

General  Recreation 

0 

182,000 

+182,000 

Sport  Fishing 

Stream 

-2,254 

0 

-2,254 

Lake 

0 

96,000 

+96,100 

Sport  Hunting 

Deer 

1,064 

178 

-886 

Raccoon 

452 

115 

-337 

Rabbit 

1,420 

380 

-1,040 

Quail 

378 

197 

-181 

Squirrel 

4,522 

997 

-3,525 

Dove 

109 

109 

0 

Coyote 

435 

165 

-270 

Fox 

179 

222 

+42 

NOTE:  The  mandays 

for  sport  fishing  and  hunting  are  be 

on  US  Fish  and  Wildlife  planning  aid  data  provided 
October  16,  1980.  With  and  without  project  mandays 
are  based  on  areas  actually  affected  by  the  plan. 
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The  general  recreation  benefits  expected  to  result  from  the  lake  are 
based  upon  projected  initial  recreational  use  and  the  day  use  unit  value 
for  the  activity.  The  initial  and  future  fish  and  wildlife  benefits  were 
converted  to  average  annual  values  based  on  an  interest  rate  of 
3-1/A  percent  with  a  100-vear  project  life  (1990-2090).  The  total  average 
annual  fish  and  wildlife  benefits  consist  of  the  initial  benefits  plus  the 
discounted  future  benefits.  Table  24  summarizes  the  unit  values  used  to 
compute  the  recreation  benefits.  A  summary  of  the  average  annual 
equivalent  values  is  presented  in  table  25.  Commercial  fishery  benefits 
for  the  water  supply  only  plan  are  estimated  at  $8,864,  and  trapping  loss 
of  pelt  value  is  about  $1>285  annually. 
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TABLE  24 


UNIT  VALUES 


Activity 

Value 

General  Recreation 

$0.75 

Stream  Fishing 

1.50 

Lake  Fishing 

1.50 

Deer  Hunting 

6.00 

Raccoon  Hunting 

2.00 

Rabbit  Hunting 

2.00 

Quail  Hunting 

2.00 

Squirrel  Hunting 

2.00 

Dove  Hunting 

2.00 

Coyote  Hunting 

2.00 

Fox  Hunt ing 

2.00 
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TABLE  25 


SUMMARY  OF  RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
(Average  Annual  Equivalent  Values) 


WATER  SUPPLY  ONLY 

Without 

With 

Gain  or 

Activity 

Project 

Project 

Loss 

General  Recreation 

$  0  $136,500 

$136,500 

Sport  Fishing 

3,381 

0 

-3,381 

Stream 

Lake 

0 

144,150 

+144,150 

Sport  Hunting 

Deer 

6,384 

1,068 

-5,316 

Raccoon 

904 

230 

-674 

Rabbit 

2,840 

760 

-2,080 

Quail 

756 

394 

-362 

Squirrel 

9,044 

1,994 

-7,050 

Dove 

218 

218 

0 

Coyote 

870 

330 

-540 

Fox 

358 

444 

+86 

SUMMARY : 

ROUNDED  TO 

General  Recreation 

$136,500 

$136,500 

Sport  Fishing 

140,919 

140,800 

Sport  Hunting 

-15,936 

-15,900 
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SECTION  IV  -  NONSTRUCTURAL  FLOOD  PLAIN  MANAGEMENT 


Deficiency  Noted  in  Memorandum  Opinion 

The  Court  acknowledged  that  the  final  EIS  listed  four  nonstructural 
alternatives  -  zoning,  flood  plain  acquisition,  flood  insurance,  and  flood 
warning  and  evacuation.  These  alternatives  were  discussed  separately 
without  reference  to  each  other.  The  Court  found  that  a  comprehensive  plan 
should  have  been  presented  proposing  the  integrated  use  of  nonstructural 
measures.  The  Court  also  found  that  information  in  the  final  EIS  on  the 
nonstructural  measures  was  misleading  and  that  the  associated  benefit-cost 
analyses  were  incomplete.  Since  the  Corps  of  Engineers  is  required  to 
consider  nonstructural  flood  plain  management  as  an  alternative  and  is 
authorized  to  recommend  and  implement  such  an  alternative  in  appropriate 
circumstances,  the  Court  found  the  final  EIS  insufficient  with  regard  to 
presentation  of  a  nonstructural  flood  plain  management  alternative. 


Nonstructural  Flood  Damage  Reduction 

Measures  intended  to  reduce  flood  damages  nonstructurally  deal  with 
accommodating  floods  rather  than  altering  the  stage  or  the  course  of  flood- 
waters.  In  most  cases,  nonstructural  measures  affect  activities  in  the 
flood  plain,  while  structural  measures  affect  the  hydraulics  of  the  flood 
plain.  Thus,  successful  implementation  of  nonstructural  measures  generally 
involves  altering  human  behavior.  This  fact  alone  makes  it  complex  and 
difficult  to  predict  and  measure  the  potential  benefits  of  such  an  action. 
Traditionally,  varying  degrees  of  resistance  from  residents  have  met 
government  attempts  to  control  private  actions  in  flood  plains.  Whether 
true  or  not,  local  interests  generally  perceive  limited  or  reduced  property 
values  and  restricted  activities  resulting  from  nonstructural  measures. 

This  produces  an  appeal  for  nonstructural  measures  from  a  national  or 
regional  viewpoint  because  many  of  the  social  and  economic  costs  are  borne 
by  the  local  interests  and  not  by  the  nation  as  a  whole,  but  discourages 
acceptance  by  local  interests.  The  present  system  of  project  conception 
and  implementation  depends  heavily  on  the  support  of  local  benefited 
interests.  Therefore,  local  acceptance  of  nonstructural  projects  is 
essential  to  their  implementation.  Strong  public  involvement  programs 
have  been  found  to  be  effective  in  gaining  public  support  for  nonstructural 
solutions  to  flood  problems. 

One  of  the  main  thrusts  of  nonstructural  measures  is  to  manage  or 
control  future  flood  plain  land  use  in  order  to  prevent  encroachment  and 
future  increases  in  flood  damages  and  to  guide  or  regulate  human  behavior 
to  achieve  other  goals  or  values  perceived  by  society  for  proper  use  of 
flood  plains.  These  perceived  societal  values  of  flood  plains  include 
fish  and  wildlife  habitat;  water  quality  maintenance;  natural  moderation  of 
floods;  ground  water  recharge;  cultural  resources;  and  agricultural, 
aquacultural ,  or  forestry  resource  conservation.  Several  nonstructural 
measures  have  also  proven  effective  in  reducing  existing  flood  damages. 
These  include  floodproofing  existing  structures,  temporary  and/or  permanent 
evacuation,  flood  warning  systems,  and  land  use  changes. 
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The  confidence  level  of  calculating  future  benefits  and  costs  for 
structural  changes  to  a  flood  plain  (dams,  levees,  or  channels)  is 
inherently  much  greater  than  for  nonstructural  plans  based  more  heavily 
on  societal  preferences  and  human  behavior  which  are  subject  to  change. 
Policies  and  rules  established  with  implementation  of  any  nonstructural 
flood  plain  management  plan  can  be  changed  by  Act  of  Congress  or 
Executive  Order,  or  they  can  be  circumvented  by  private  interests.  Still 
another  difficulty  is  comparing  the  outputs  of  nonstructural  alternatives 
with  structural  alternatives.  If  the  benefits  of  each  alternative, 
structural  and  nonstructural,  are  not  of  the  same  order  of  magnitude, 
valid  comparisons  and  selection  of  the  best  plan  are  formidable  tasks. 


Study  Area  and  Without  Project  Conditions 

The  study  area  is  bound  on  the  west  by  levees  A,  B,  C,  and  D  on  the 
South  Sulphur  and  Middle  Sulphur  Rivers  near  Commerce,  Texas.  The  area 
extends  east  along  the  South  Sulphur  River  and  the  Sulphur  River  within 
the  standard  project  flood  plain  to  the  headwaters  of  Wright  Patman  Lake 
(see  figure  7).  The  flood  plain  is  relatively  flat  and  wide  with  steep 
side  slopes.  For  this  reason,  the  various  frequency  flood  outlines  are 
similar  except  where  existing  levees  and  channels  have  limited  effectiveness. 
There  are  very  few  structures  in  the  flood  plain.  The  predominant  soil 
types  are  Kaufman  clay  and  Trinity  clay.  Historically,  flooding  is  most 
severe  during  the  late  fall,  winter,  and  spring  months. 

The  two  primary  categories  of  damage  resulting  from  flooding  are  - 
agricultural  and  nonagricultural .  Agricultural  flood  damages  under  1974 
conditions  are  mainly  attributed  to  lost  grazing  of  cattle  on  pasture 
land  during  flood  conditions.  Nonagriculture  damages  occur  to  fences, 
farm  equipment,  structures,  levees,  roads,  and  bridges.  Under  the  status 
quo  condition  for  the  30-year  flood  plain  (Hagansport  gage  at  stage  49.1), 
12,300  acres  of  semiwooded  land  and  18,900  acres  of  cleared  land  are 
subject  to  damages.  An  additional  58,000  acres  of  wooded  land  are  subject 
to  flooding.  Agricultural  damages  were  computed  only  on  cleared  and  semi¬ 
wooded  acreages  while  nonagricultural  damages  occur  on  all  three  land  use 
categories.  The  computation  of  agricultural  and  nonagricultural  damages  is 
taken  from  Cooper  Lake  Design  Memorandum  No.  2-B,  Revised,  Supplement  No.  1, 
approved  11  August  1977,  and  supporting  documents.  These  damages  are 
described  in  detail  in  appendix  C  to  the  supplemental  EIS. 

a.  Agricultural  Damages.  For  1974  conditions,  agricultural  land 
utilization  in  the  Sulphur  River  Basin  is  devoted  almost  exclusively  to 
grazing.  Two  basic  types  of  cattle  operations  are  involved  in  the  study 
area.  These  are  cow-calf  enterprises  and  stocker-calf  enterprises. 

Typical  land  utilization  for  pasture  within  the  Sulphur  River  bottom  in 
1974  involved  approximately  20  percent  under  advanced  management  and 
80  percent  under  average  management  with  30  percent  of  each  category  in 
stocker-calf  enterprises  and  70  percent  in  cow-calf  enterprises. 

Accordingly,  the  estimated  weighted  gross  economic  return  per  acre  is 
$87.72. 
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The  above  weighted  gross  average  return  of  $87.72  per  acre  rep¬ 
resents  the  economic  potential  of  Sulphur  River  bottomland  when 
utilized  for  cattle  production  under  1974  conditions  considering  no 
flood  damages  occur.  In  evaluating  the  damages  associated  with 
flooding,  the  procedure  adopted  was  to  ascertain  the  extent  of  damage 
that  would  have  occurred  under  a  27-year  historic  flood  series  to 
the  area  in  pasture  and  semiwooded  land  uses.  Damage  estimates  were 
developed  based  on  pasture  damage  curves  for  an  alluvial  valley  pre¬ 
pared  in  1958  by  the  US  Army  Corps  of  Engineers  which  expressed 
damage  due  to  inaccessibility  and  to  stand,  by  season  of  year  and 
duration  of  flooding,  as  a  percent  of  gross  profit.  The  production 
loss  per  acre  is  expressed  in  dollars  and  is  arrived  at  by  multi¬ 
plying  the  total  percent  of  loss  by  the  $87.72  average  potential 
profit  per  acre.  The  rationale  involved  is  that  the  potential 
profit  gained  from  the  cattle  operations  is  directly  dependent  on  the 
utilization  of  pasture.  Since  the  economic  return  from  use  of  the 
pastureland  is  realized  through  the  marketing  of  beef,  a  fair  measure 
of  value  of  this  pasture  was  determined  based  on  the  potential  gain 
of  weight  to  the  cattle  involved.  A  reasonable  measure  of  flood 
damages  is  reflected  in  the  reduction  in  weight  gain  the  cattle  would 
experience  if  not  sustained  during  flooding  by  supplementary  feeding. 
Exhibit  5  of  appendix  C  lists  the  potential  agricultural  damages  for 
cattle  production  based  on  historical  flood  records  and  1974  condi¬ 
tions. 


b.  Nonagricultural  Damages.  In  an  effort  to  arrive  at  a  fair 
basis  for  evaluating  nonagricultural  damage,  consideration  was  given 
to  the  damage  surveys  by  the  US  Army  Corps  of  Engineers  relative  tc 
the  floods  of  October  to  December  1971.  While  these  surveys  covered 
a  wider  area  than  that  under  immediate  consideration,  they  did  set 
forth  specific  figures  relative  to  the  South  Sulphur  River  and  the 
Sulphur  River.  Damages  in  this  area  have  been  updated  to  July  1974 
prices  and  are  presented  in  the  following  tabulation. 


Item 


South  Sulphur  River  Sulphur  River 


Fences  $496,000 

Roads  and  bridges  21,800 

Levees  306,000 

Other  12,400 

Totals  $836,200 


$  527,500 

22,900 
618,800 


$1,169,200 


Nonagricultural  damage  consisting  of  $836,200  for  the  South  Sulphur 
River  and  $1,169,200  for  the  Sulphur  River  below  Cooper  dam  amounts  to 
$2,005,400  for  the  area  inundated  by  the  floods  of  October  to  December 
1971,  totaling  111,900  acres  within  these  two  reaches.  Thus,  the 
average  nonagricultural  flood  damages  per  acre  inundated  is  $17.92. 


Nonstructural  Management  Measures  Considered  in  the  Final  EIS 

Four  measures,  or  methods  of  nonstructural  flood  damage  preven¬ 
tion  or  flood  plain  management  were  discussed  in  the  final  EIS.  These 
were  flood  insurance,  flood  warning  and  temporary  evacuation,  flood 
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regulation  and/or  zoning,  and  flood  plain  acquisition.  The  merits 
and  disadvantages  of  each  are  described  below. 


a.  Flood  Insurance.  Flood  insurance  redistributes  the  cost  of 
flood  losses  to  a  larger  area  and  number  of  people.  Under  the 
National  Flood  Insurance  Program,  flood  insurance  is  currently  not 
available  for  crops  and  livestock.  The  Sulphur  River  flood  plain  is 
predominately  agricultural  with  little  structural  development  exist¬ 
ing  or  foreseen  in  the  future.  For  this  reason,  flood  insurance 
alone  would  not  serve  as  a  viable  solution  for  the  Sulphur  River 
flood  plain. 

b.  Flood  Warning  and  Evacuation.  Flood  warning  and  evacuation 
was  addressed  in  the  final  EIS  as  a  method  which  could  be  used  to 
allow  the  removal  of  some  farm  equipment,  supplies,  and  livestock 
from  the  flood  plain  in  the  event  of  a  forecast  of  eminent  flooding. 
Floods  resulting  from  thunderstorms  give  little  time  for  evacuation 
of  farm  equipment,  supplies,  and  livestock  from  remote  areas.  Other 
damageable  property  in  the  flood  plain  (bridges,  fences,  roads,  farm 
structures)  could  not  be  moved  and  would  continue  to  suffer  damage. 

c.  Zoning.  Another  nonstructural  measure  considered  was  flood 
plain  regulation  and/or  zoning.  Under  this  plan,  the  responsibility 
for  implementation  of  zoning  regulations  would  lie  with  the  State  or 
local  governments  for  purposes  of  participating  in  the  National  Flood 
Insurance  Program.  Coupled  with  flood  insurance,  zoning  is  an  ef¬ 
fective  means  of  encouraging  long-term  reduction  in  flood  damages 
while  compensating  flood  victims  in  the  short  term.  The  existing 
development  and  foreseeable  development  in  the  Sulphur  River  flood 
plain  is  predominantly  agricultural.  While  the  buildings  associated 
with  agricultural  activities  are  eligible  for  flood  insurance,  the 
crops,  livestock,  and  other  farm  products  which  make  up  the  bulk  of 
the  damageable  investment  in  the  flood  plain  are  not  themselves 
eligible  for  insurance  under  this  program.  Additionally,  no  new  hab¬ 
itable  structures  are  projected  under  the  without  project  condition, 
and  no  benefits  have  been  claimed  for  flood  damages  to  future 
structures  within  the  100-year  flood  plain  in  evaluating  structural 
flood  damage  reduction  measures.  Flood  plain  zoning  was  addressed 

as  an  effective  means  of  reducing  encroachment  of  any  developments 
into  the  flood  plain.  However,  this  measure  would  not  reduce  flood 
damages  resulting  from  existing  agricultural  practices  or  damageable 
property  in  the  flood  plain. 

d.  Flood  Plain  Acquisition.  The  remaining  management  measure, 
flood  plain  acquisition,  was  addressed  in  the  final  EIS  as  an  alterna¬ 
tive  for  purchase  and  removal  of  damageable  property  from  the  30-year 
flood  plain,  a  restrictive  easement  to  protect  the  existing  flood 
plain  from  further  damage  (in  effect,  a  land  use  easement)  and  re¬ 
moval  of  damageable  property,  and  a  nonrestrictive  easement  which 
would  pay  the  private  owners  a  one-time  fee  for  compensation  of  any 
damages  to  their  life,  health,  and  property  as  a  result  of  natural 
flooding.  Benefits  and  costs  of  the  fee  purchase  alternative  were 
displayed  in  table  VI-3  of  the  final  EIS.  First  cost  and  annual 
charges  only  were  displayed  for  the  restrictive  and  nonrestrictive 
easement  alternatives.  No  benefits  (and  no  benefit/cost  ratio)  were 
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claimed  since  the  land  would  remain  in  private  ownership,  and  there 
would  be  no  change  in  use  from  the  status  quo  condition.  No  bene¬ 
fits  were  claimed  for  flood  damage  reduction,  since  damageable 
property  would  be  removed  (or  compensated  for)  as  a  first  cost  of 
the  alternative.  These  three  nonstructural  alternatives  involving 
acquisition  were  also  evaluated  in  combination  with  reservoir  con¬ 
struction  under  the  structural  alternatives  in  order  to  provide 
plans  meeting  both  water  supply  and  flood  control  project  purposes. 

A  major  problem  with  any  form  of  degree  of  flood  plain  for  acqui¬ 
sition  as  an  implementable  alternative  for  agricultural  flood  damage 
reduction  in  the  Sulphur  River  Basin  is  that  much  of  the  damageable 
(cleared  and  semiwooded)  pastureland  now  receives  some  protection 
from  annual  flooding  either  through  past  levee  and  channel  protection 
or  by  its  general  position  in  flood  plain  in  relation  to  flooding 
frequency.  This  protection  is,  however,  less  than  the  level 
authorized  by  Congress  for  the  structural  Cooper  Lake  and  Channels 
project.  Acquisition  of  nondamageable  agricultural  property,  i.e., 
the  wooded  areas,  would  result  in  a  reduction  only  in  average  annual 
damages  to  fences  and  limited  farm  equipment  or  buildings.  While 
Federal  fee  acquisition  of  wooded  areas  can  result  in  a  substantial 
public  benefit  through  increase  in  public  recreational  use,  damage 
reduction  benefits  are  few.  In  addition,  only  if  the  wooded  areas 
are  expected  to  be  cleared  without  any  Federal  action  do  benefits 
accrue  for  fish  and  wildlife  preservation,  water  quality  maintenance, 
natural  flood  storage,  aquifer  recharge,  or  other  natural  or  bene¬ 
ficial  flood  plain  values  of  wooded  areas.  Additionally,  fee 
acquisition  should  also  consider  the  social  impacts  and  tradeoffs 
involved  in  any  taking  of  private  land  for  public  purposes. 


Development  of  a  Comprehensive  Nonstructural  Flood  Damage  Reduction  Plan 

None  of  the  nonstructural  measures  discussed  in  the  final  EIS 
can  individually  economically  reduce  flood  damages  in  the  Sulphur 
River  flood  plain.  Rather,  the  nonstructural  measures  must  be  inte¬ 
grated  to  provide  a  viable  plan.  As  noted,  existing  land  use  of  the 
Sulphur  River  flood  plain  is  predominantly  agricultural  with 
practically  no  additional  structural  development  forecast  for  the 
foreseeable  future,  and  since  damages  to  existing  structures  or 
facilities  in  the  flood  plain  constitute  only  a  small  portion  of  the 
existing  average  annual  damages,  any  approach  to  comprehensive  non¬ 
structural  flood  plain  management  for  the  entire  30-year  flood  plain 
as  a  viable  alternative  must  be  based  primarily  on  implementing  those 
societal  preferences  for  restoring  and  preserving  natural  and  bene¬ 
ficial  flood  plain  values.  These  preferences  are  expressed  as 
concepts  in  the  Water  Resources  Development  Act  of  1974.  Executive 
Order  11988  on  Flood  Plain  Management,  the  Water  Resources  Council's 
Unified  National  Program  for  Flood  Plain  Management  (1976),  the 
National  Flood  Insurance  Act  of  1968,  the  Flood  Disaster  Protection 
Act  of  1973,  Principles  and  Standards  for  Water  Resource  Development 
Planning  (1973),  the  President's  Water  Policy  Initiatives  of  July  12, 
1978,  and  Corps  implementing  policy  and  regulations.  The  Clean  Water 
Act,  EO  11990,  and  the  Chief  of  Engineers  Wetland  Policy  also  relate 
to  the  current  societal  preferences  for  restoring  or  preserving 
natural  and  beneficial  flood  plain  values. 
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In  order  to  manage  the  lands  within  the  Sulphur  River  flood  plain 
to  reduce  existing  flood  damages  or  accommodate  flooding,  three  ap¬ 
proaches  may  be  taken.  One  of  these  involves  changing  the  land 
utilization  of  part  or  all  of  the  cleared,  semiwooded,  and  wooded 
bottomland  to  uses  subject  to  less  economic  damage  from  flooding. 

Such  land  uses  could  be  conversion  to  agricultural  products  more 
compatible  with  the  flood  hazard  and/or  to  a  recreational  use  such 
as  leasing  for  hunting  or  fishing.  The  second  approach  would  be  to 
floodproof  to  some  degree  existing  levees,  roads,  bridges,  and  houses. 
A  third  approach  involves  combining  land  use  changes  and  floodproof¬ 
ing  measures  into  an  aggregate  plan  that  considered  societal  prefer¬ 
ences,  as  well  as  reduces  flood  damage. 

The  Fort  Worth  District  was  aided  in  the  development  of  a  com¬ 
prehensive  nonstructural  flood  damage  reduction  plan  by  the  con¬ 
sulting  firm  of  Sheaf fer  and  Roland,  Inc.  The  firm,  in  conjunction 
with  district  personnel,  applied  a  multidisciplinary  approach  to 
developing  the  concepts  for  a  nonstructural  plan.  The  concepts  were 
then  carried  forth  by  the  Fort  Worth  District  in  the  development  of 
a  detailed  plan. 

Recognizing  the  status  quo  condition  of  the  Sulphur  River  flood 
plain  and  the  future  projected  for  that  flood  plain  in  the  1977  Plan 
Selection  Report  utilized  for  the  final  EIS,  one  comprehensive  non¬ 
structural  flood  damage  reduction  plan  was  formulated  from  measures 
considered  in  the  final  EIS  and  new  measures  considered  in  the  fore¬ 
going  discussion. 


Plan  Description 

The  comprehensive  nonstructural  flood  damage  reduction  plan  con¬ 
sists  of  future  land  use  restrictions,  levee  maintenance,  flood 
proofing,  and  a  land  use  plan  which  suggests  uses  for  flood  plain 
lands  compatible  with  the  flood  hazard.  Implementation  of  the  land 
use  plan  would  be  contingent  upon  the  voluntary  participation  of  in¬ 
dividual  landowners.  Encouragement  to  participate  would  come  through 
public  awareness  and  technical  assistance.  An  incrementally  justi¬ 
fied  recreation  plan  was  also  formulated  to  function  in  concert  with 
the  flood  damage  reduction  aspects  of  the  nonstructural  flood  damage 
reduction  plan. 

a.  Flood  Damage  Reduction.  The  plan  accomplishes  flood  damage 
reduction  primarily  by  reducing  expenditures  for  damages  to  fences 
and  for  lost  grazing  time  on  pastures  during  and  after  flooding.  To 
a  lesser  extent,  expenditures  related  to  the  few  flood  damaged 
structures  are  also  reduced.  The  nonstructural  measures  recommended 
to  achieve  flood  damage  reduction  include  dividing  the  flood  plain 
Into  zones,  restricting  future  structural  development,  maintaining 
certain  existing  levees,  and  floodproofing  residential  structures. 

(1)  Zoning.  A  key  factor  of  the  comprehensive  nonstructural 
flood  damage  reduction  plan  is  the  division  of  the  flood  plain  into 
three  zones  which  will  promote  land  uses  compatible  with  the  flood 
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hazard.  As  mentioned,  implementation  of  the  zoning  plan  will  be 
voluntary.  Much  of  the  flood  plain  is  used  for  agricultural  pur¬ 
poses.  The  National  Flood  Insurance  Program  provides  insurance  for 
activities  associated  with  agriculture  such  as  farm  buildings,  etc.; 
however,  the  National  Flood  Insurance  Program  does  not  provide 
insurance  for  crops.  Enabling  legislation  for  flood  zoning  in  the 
State  of  Texas  is  specifically  for  implementation  of  the  National 
Flood  Insurance  Program.  Therefore,  mandatory  zoning  is  not  at  this 
time  applicable  to  crops,  and  it  was  decided  that  the  zoning  of  crops 
called  for  in  this  plan  would  be  voluntary.  An  alternative  would 
be  to  seek  special  legislation  enabling  counties  to  zone  specific 
agricultural  activities  in  order  to  achieve  project  purposes. 

The  habitat  zone  extends  on  both  sides  of  the  river  within  the 
30-year  flood  plain  beginning  at  State  Highway  71  at  existing  levee 
D  and  continues  downstream  to  the  headwaters  of  Wright  Patman  Lake 
at  IH  30.  There  are  6,900  acres  in  this  zone  upstream  of  the 
Cooper  damsite  and  59,300  acres  downstream  of  damsite  for  a  total  of 
66,200  acres.  Of  the  66,200  acres,  24,200  acres  are  devoted  to  the 
recreation  corridor,  which  will  be  discussed  in  later  paragraphs  of 
this  report.  The  habitat  zone  will  be  used  for  wildlife  habitat  and 
as  a  vegetative  filter  for  the  removal  of  suspended  solids  and 
nutrients  from  stormwater  runoff.  Selective  harvesting  of  forest 
products  will  be  encouraged  in  the  habitat  zone  in  order  to  better 
control  erosion  and  yield  higher  profits  to  foresters.  Existing 
cropland  and  pastureland  will  revert  to  wildlife  habitat. 

The  pastureland  zone  would  consist  of  the  sloping  land  adjacent 
to  but  along  the  edges  of  the  flood  plain  on  either  side  of  the 
river.  The  degree  of  land  slope  which  defines  the  extent  of  the  zone 
in  any  particular  area  should  relate  to  the  potential  for  erosion  in 
the  area.  The  30-year  flood  outline  was  chosen  as  a  convenient 
boundary  for  this  zone  because  it  generally  falls  along  the  line  of 
steepened  slopes.  The  pastureland  zone  should  be  managed  so  that 
erosion  is  minimized  and  sound  land  treatment  practices  are  followed. 
Grazing,  as  well  as  the  uses  permitted  in  the  habitat  zone,  should 
be  permitted  in  this  zone. 

The  cultivated  zone  would  extend  over  the  entire  30-year  flood 
plain  with  the  exception  of  land  in  the  habitat  zone.  There  are 
19,100  acres  in  the  cultivated  zone.  Cultivation  of  row  crops,  as 
well  as  all  uses  permitted  in  the  habitat  and  pastureland  zones, 
should  be  permitted  in  this  zone.  Uses  that  restrict  the  extent  of 
flooding  or  the  streamflow  should  be  regulated  in  the  cultivated 
zone  to  keep  from  inducing  additional  flooding  elsewhere. 

Figures  6  and  7  illustrate  the  zoning  concept. 
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(2)  Future  Development  Restrictions.  No  new  structures 
should  be  permitted  in  the  cultivated  zone  unless  they  are  flood- 
proofed  to  an  elevation  above  the  100-year  flood.  To  achieve  this 
result,  all  counties  would  enroll  in  the  National  Flood  Insurance 
Program.  No  structures  should  be  permitted  in  the  habitat  zone. 

(3)  Levee  Maintenance.  Levee  5RSS  must  be  maintained  to 
provide  at  least  3-year  protection.  The  responsible  entities  for 
this  are  the  Hopkins  County  Levee  Improvement  District  No.  1  and  the 
Delta  County  Levee  Improvement  District  No.  1.  In  addition,  levee 
1-R-S  must  be  maintained  to  provide  at  least  3-year  protection.  The 
responsible  entities  for  this  levee  are  the  Delta  County  Levee  Im¬ 
provement  District  No.  1  and  the  Franklin  County  Levee  Improvement 
District  No.  1. 

(4)  Floodproofing.  Two  houses  on  State  Highway  37  are  to 
be  floodproofed  to  an  elevation  at  least  equal  to  that  of  the  100- 
year  flood.  Damageable  equipment  should  be  moved  to  areas  outside 
the  flood  plain  which,  in  most  instances,  is  in  close  proximity  to 
existing  equipment  sheds. 

(5)  Technical  Assistance.  Technical  assistance  to  implement 
the  plan  would  be  available  through  both  existing  agricultural 
agencies  located  in  the  study  area  such  as  the  Soil  Conservation 
Service  and  the  Texas  A&M  Agricultural  Extension  Service  as  well  as 
the  Corps  of  Engineers. 

b.  Recreation.  As  discussed,  a  recreation  feature  is  formulated 
to  integrate  with  the  flood  damage  reduction  aspects  of  the  non- 
structural  plan  in  order  to  satisfy  an  additional  project  purpose. 

A  corridor  has  been  outlined  from  State  Highway  71  at  existing  levee 
D  along  the  river  to  Thomas  Lake  Recreation  Area  at  Wright  Patman 
Lake.  The  corridor  is  approximately  one-half  mile  in  width,  con¬ 
tains  most  of  the  river  channel  meanders  and  encompasses  approxi¬ 
mately  24,200  acres.  Lands  in  the  corridor  would  be  purchased  in 
fee.  The  corridor  features  a  trail  system  and  several  pocket  parks 
along  the  way.  Additionally,  there  would  be  more  intense  management 
of  the  wildlife  habitat  in  this  area. 


Benefit-Cost  Analysis 

The  future  without  project  condition  is  the  benchmark  for  the 
development  of  benefits  for  the  comprehensive  nonstructural  flood 
plain  management  plan.  The  benefits  and  costs  that  would  accrue  to 
the  comprehensive  nonstructural  plan  are  based  on  the  assumption 
that  the  plan  would  be  implemented  by  the  Federal  government  with 
voluntary  implementation  by  landowners  of  the  agricultural  zoning 
feature.  The  various  categories  of  benefits  that  result  from 
adoption  of  this  plan  are  described  below. 
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.1.  Agri_rii_l_tur.il  Intensi  i'  icat  ion. 

(1)  (leneral.  A  major  factor  in  tlio  evaluation  of  the  non- 
structurnl  plan  is  the  availahilitv  of  crops  that  are  compatible 
with  conditions  in  t  lie  Sulphur  River  flood  plain.  The  recommenda¬ 
tions  offered  are  based  on  a  studv  of  the  soil  survey  reports  for 
the  affected  counties  published  hv  the  UST)A  Soil  Conservation 
Service  and  telephone  interviews  with  individuals  versed  in  agricul¬ 
tural  practices  in  Texas.  Tt  was  found  that  no  cultivated  crops 
other  than  certain  species  of  trees  should  be  grown  inside  the  3- 
vo.ir  flood  plain.  The  major  problems  encountered  with  growing  crops 
inside  the  T-vear  flood  plain  a  re  the  depths  of  flooding  and  the 
long  duration  of  standing  water,  which  result  in  drowning  the  crops 
at  the  seedling  stage  and  producing  muddv  conditions  during  harvest. 

For  this  reason,  the  plan  incorporates  on  I v  natural  flood  plain 
vegetation  inside  the  T-vear  flood  plain.  The  most  promising  crops 
for  production  in  the  area  between  the  T-vear  flood  plain  and  the 
TO-vear  flood  plain  wore  found  to  he  improved  pasture  planted  in 
coastal  bay,  green  ash,  and  cottonwood  tree  production  in  the  exist¬ 
ing  wooded  areas.  Cotton  and  soybeans  are  also  desirable  crops  for 
the  area,  but  are  less  lucrative  than  improved  pasture  and  timber 
production  when  flood  damages  are  considered.  Other  crops  considered 
included  sugar  cane,  rice,  and  small  grains.  However,  it  was  found 
that  for  various  reasons  these  crops  we.re  not  as  profitable  or  adaptable 
to  this  region  as  the  aforementioned  crops.  Table  26  reflects  estimated 
profits  excluding  i lood  damages  lor  various  crops. 

The  Texas  AAM  Agricultural  extension  Service  has  farm  manage¬ 
ment  agents  in  each  county  who  are  available  for  further  assistance 
to  landowners.  Additionally,  the  Soil  Conservation  Service  has 
personnel  available  to  provide  technical  assistance  to  landowners. 

There  are  three  conditions  in  which  more  intensive  land  uses  in 
the  cultivated  zone  m.iv  occur.  They  are:  conversion  of  wooded  land 
to  more  economically  attractive  crops,  conversion  of  semiwooded  land 
to  more  eeonomi ca 1 1 v  attractive  crops,  and  conversion  of  existing 
cleared  land  (pasture  and  cultivated)  to  more  economical Iv  attrac¬ 
tive’  crops.  Kev  factors  that  must  he  given  cons  i  derat:  i  on  in  determ¬ 
ining,  tiu'  potential  economic  gains  to  farmers  that  would  take 
advantage  of  agr icul t ura !  intensification  are: 

o  Potential  yields  of  the  proposed  crops  in  tile  Sulphur 
River  flood  plain. 

o  Mirket  for  the  proposed  crops  -  now  and  potential  if 
then  is  substantial  production  of  them  in  the  area. 

o  The  land  available  for  i ntens i f i cat i on  in  the  I  1  ood 
plain  above  the  T-vear  flood  outline'. 

o  file’  tiilure  i  lood  damages  that  will  occur  -  using  past 
inmiil.it  ion  data  as  well  as  information  tound  in  crop 

t  e'Se.l  rc  h . 
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TABLE  26 


ESTIMATED  PROFITS 

FOR  VARIOUS 

CROPS  CONSIDERED 

Estimated  Profit 

Management 

Per  Acre  1  . 
for  1974 

.QIPP, 

Level 

Hay  Production 

High 

$  45.23 

Hay  Production 

Typical 

22.61 

Timber  Production 

12.69 

(wooded  conversion) 

Soybeans 

High 

32.39 

Soybeans 

Typical 

17.45 

Oats 

High 

-16.21 

Oats 

Typical 

-25.84 

Cotton  (lint  &  seed) 

High 

-5.18 

Cotton  (lint  &  seed) 

Typical 

-34.13 

Grain  Sorghum 

High 

-53.27 

Grain  Sorghum 

Typical 

-61.90 

Wheat 

High 

1.31 

Wheat 

Typical 

-10.91 

Cow-calf /stocker-calf  2/ 

38.38 

1/  Flood  damages  are  not  reflected  in  profit  figures. 

2/  Representative  of  agricultural  practices  existing  in 
the  study  area  in  1974. 
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Considering  the  above,  the  following  assumptions  were  made: 

o  The  66,200  acres  inside  the  3-year  flood  plain  known 
as  the  habitat  zone  will  remain  unchanged,  with  the  ex¬ 
ception  that  any  cropland  or  pastureland  will  revert  to 
natural  habitat. 

o  The  3,200  acres  in  the  cultivated  zone  that  is  currently 
wooded  will  be  harvested  and  converted  to  managed  forest 
production. 

o  Eighty  percent  or  2,400  acres  of  the  existing  3,000  acres 
of  semiwooded  land  in  the  cultivated  zone  will  be  cleared 
and  utilized  for  new  crop  production.  The  remaining  600 
acres  will  remain  in  cattle  production. 

o  Eighty  percent  or  10,300  acres  of  the  12,900  acres  of 
cleared  land  in  the  cultivated  zone  will  be  converted  to 
new  crop  production.  The  2,600  acres  of  cleared  land 
remaining  will  remain  in  cattle  production. 

A  summary  of  projected  land  uses  with  and  without  the  recommended 
comprehensive  plan  is  shown  in  table  27. 

TABLE  27 


LAND  USES  WITH  AND  WITHOUT  THE  NONSTRUCTURAL  PROJECT  (ACRES) 


Without  the 

Nonstructural 

Project 

Area 

Cleared 

Semiwooded 

Wooded 

Total 

Habitat  Zone 

3,300 

6,600 

56,300 

66,200 

(cattle) 

(3, 300) 

(6,600) 

(0) 

(9,900) 

(habitat) 

(0) 

(0) 

(56,300) 

(56,300) 

Cultivated  Zone 

12,900 

3,000 

3,200 

19,100 

(cattle) 

(12,900) 

(3,000) 

(0) 

(15,900) 

(habitat) 

(0) 

(0) 

(3,200) 

(3,200) 

With  the  Nonstructural  Project  1/ 

Habitat  Zone 

0 

0 

66,200 

66,200 

(habitat) 

(0) 

(0) 

(66,200) 

(66,200) 

Cultivated  Zone 

15,300 

600 

3,200 

19,100 

(cattle) 

(2,600) 

(600) 

(0) 

(3,200) 

(habitat) 

(0) 

(0) 

(0) 

(0) 

(timber  production)  (0) 

(0) 

(3,200) 

(3,200) 

(hay  production) 

(12,700) 

(0) 

(0) 

(12,700) 

1/  The  with  nonstructural  project  condition  assumes  conversion  of 

cleared  and  semiwooded  lands  to  wooded  lands  over  the  life  of  the 
project. 
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(2)  Intensification  Benefits.  The  most  advantageous  new 
crop  to  plant  in  existing  semiwooded  and  cleared  areas  was  found  to 
be  improved  pasture  planted  in  coastal  hay  to  be  used  for  sale.  It 
is  assumed  that  high  management  practices  will  be  utilized  on  the  80 
percent  (10,300  acres)  of  cleared  land  that  is  converted  to  improved 
pasture,  and  that  typical  management  will  result  on  the  80  percent 
(2,400  acres)  of  semiwooded  land  that  is  converted  to  improved 
pasture.  The  remaining  lands  in  both  cleared  and  semiwooded  areas 
are  assumed  to  remain  in  cattle  production.  A  compatible  land  use 
for  the  existing  wooded  area  which  would  provide  an  economical  re¬ 
turn  would  be  conversion  to  forest  products  production.  The  income 
from  forestry  production  occurs  over  longer  intervals  than  does  hay 
production  in  that  there  are  seven  harvests  over  the  100-year  project 
life.  There  is,  however,  considerably  lower  land  maintenance.  Im¬ 
plementation  of  the  above  mentioned  assumptions  results  in  a  loss  in 
revenues  of  $513,000  and  a  benefit  to  inundation  damage  reduction  of 
$652,000  due  to  reduced  damages  to  coastal  hay  as  compared  with 
existing  cattle  production.  Table  28  displays  the  effects  of  agri¬ 
cultural  intensification  in  the  cultivated  zone.  Costs  involved 
with  implementation  of  the  agricultural  portion  of  this  plan  include 
$8,100  annually  for  clearing  of  semiwooded  lands  that  are  converted 
for  hay  production.  This  is  based  on  a  cost  of  $100  per  acre  for 
clearing  the  2,400  acres  semiwooded  lands.  Additionally,  there  would 
be  an  annual  charge  of  $50,000  for  technical  assistance. 

The  without  project  condition  assumes  existing  levees  along  the 
Sulphur  and  South  Sulphur  Rivers  would  deteriorate  in  time  from  a 
lack  of  maintenance  since  their  designed  level  of  protection  could 
not  be  achieved  without  flood  control  storage  in  Cooper  Lake.  There¬ 
fore,  in  order  to  insure  that  3-year  protection  continues  to  be 
provided  in  the  area  behind  levees  5RSS  and  IRS,  a  cost  was  assigned 
for  levee  maintenance.  The  annual  cost  for  this  function  is  $18,900 
(based  on  average  annual  maintenance  cost  of  $1,200  per  mile). 

b.  Agricultural  Damage  Reduction.  These  benefits  are  incorpor¬ 
ated  into  the  methodology  for  agricultural  intensification,  mentioned 
above.  Again,  they  amount  to  $652,000  due  to  reduced  damages  to 
coastal  hay  as  compared  with  damages  resulting  with  cattle  production. 

c.  Nonagricultural  Damage  Reduction. 

(1)  Fences.  Implementation  of  the  zoning  portion  of  the 
comprehensive  nonstructural  plan  will  cause  a  reduction  of  fence 
damages  from  floating  debris  since  there  would  be  less  clearing  and 
stockpiling  of  trees  within  the  habitat  zone.  Clearing  and  stock¬ 
piling  would  occur  within  the  cultivated  zone  where  flooding  is  less 
frequent  with  smaller  depths  and  velocities  than  in  the  habitat  zone. 
Additionally,  all  cattle  in  the  habitat  zone  and  most  cattle  in  the 
cultivated  zone  would  be  removed.  The  evacuation  of  cattle  will 
result  in  some  fences  being  abandoned  rather  than  being  repaired  or 
replaced.  The  need  for  fences  on  land  utilized  for  cultivated  crops 
or  timber  is  reduced  to  boundary  demarcation  in  the  absence  of  roads 
and  water  courses. 
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TABLE  28 

AGRICULTURAL  INTENSIFICATION 
(1974  price  level) 

Without  Nonstructural  Project  (31,200  Acres)  1/ 

Profit  Before  Flooding 

Cattle  production  (31,200  acres)  x  ($38 . 38/acre)  =  $1,197,000 

Flood  Damages 

Cattle  production  (31,200  acres)  x  ($30 . 94/acre)  =  $  956,000 


With  Nonstructural  Project  2/ 
Profit  Before  Flooding  (19,100  acres)  2 j 


Cleared  land  hay  high  mgmt  (10,300  ac)  x  ($45.23/ac)  =  $  466,000 
Cleared  land  cattle  production  (2,b0u  ac)  x  ($38.38/ac)  =  100,000 
Semiwooded  land  hay  typical  mgmt  (2,400  ac)  x  ($22.61/ac)=  54,000 
Semiwooded  land  cattle  production  (600  ac)  x  ($38.38/ac)  =  23,000 
Wooded  land  timber  production  (3,200  ac)  x  ($12.69/ac)  =  41 ,000 


$  684,000 

Flood  Damages 


Cleared  land  hay  nigh  mgmt  (10,300  ac)  x  ($17.99/ac)  =  $  185,000 
Cleared  land  cattle  production  (2,600  ac)  x  ($30.94/ac)  =  80,000 
Semiwooded  land  hay  typical  mg  rot  (2,400  ac)  x  ($12.02/ac)=  29,000 
Semiwooded  land  cattle  production  (600  ac)  x  ($30.94/ac)  =  19,000 
Wooded  land  timber  production  (3,200  ac)  x  ($0.C0/ac)  =  -0- 


$  313,000 


SUMMARY 


Without  Project 
With  Project 
Change 


Profit  Before 
Flood  Damages 

$1,197,000 

684,000 

$  513,000 


Flood  Damages 
$965,000 
313,000 
$652,000 


Net  Difference 
$232,000 
371 ,000 
$139,000 


1 /  The  without  nonstructural  project  condition  assumes  use  of  lands  in 
the  habitat  and  cultivated  zones  (river  to  30-year  flood  plain). 

2/  The  with  nonstructural  project  condition  assumes  use  of  lands  in  the 
cultivated  zone  (3-year  to  30-year  flood  plain). 
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Because  of  limited  specific  data  on  the  extent  of  flood  damages 
to  fences  in  the  Sulphur  River  flood  plain,  estimates  of  benefits 
and  costs  associated  with  reduction  of  these  damages  must  be  based 
on  somewhat  arbitrary,  yet  reasonable,  assumptions.  It  was  deter¬ 
mined  that  implementation  of  the  plan  could  result  in  damage  reduc¬ 
tion  to  fences  of  20  percent,  for  an  average  annual  fence  damage 
reduction  benefit  of  $43,900.  Based  on  a  cost  of  $0.50  per  foot  for 
removal  of  fences  and  the  20  percent  of  available  fences  being  re¬ 
moved,  the  annual  charge  for  removing  fences  would  be  $4,400. 

(2)  Other  Structures.  An  onsite  field  investigation 
coupled  by  a  review  of  recent  aerial  photographs  revealed  two  small 
frame  houses  and  seven  small  farm  structures  (hay  barns,  etc.) 
located  within  the  100-year  flood  plain.  Values  of  these  structures 
and  their  contents  were  estimated  and  correspondingly  damages  were 
computed . 

Both  houses  are  located  on  State  Highway  37.  Together  the 
houses  and  their  contents  have  an  estimated  value  of  $24,300.  It  is 
estimated  that  these  two  residences  (including  contents)  experience 
damages  averaging  $200  annually.  Floodproofing  would  involve 
raising  the  foundations  of  both  houses  three  feet  above  their  present 
elevation  for  a  combined  annual  charge  of  $200. 

The  seven  farm  structures  as  a  group  have  an  aggregate  value  of 
$33,000  and  incur  about  $200  annual  damages.  These  structures  are 
not  habitable  and  most  appear  to  have  been  in  the  flood  plain  for  a 
number  of  years.  Additionally,  the  structures  are  within  a  couple 
feet  of  the  100-year  flood  plain.  Due  to  the  fact  there  is  no  poten¬ 
tial  for  loss  of  life  and  because  of  the  relatively  low  annual  flood 
damages  experienced,  it  is  uneconomical  to  floodproof  these  buildings. 
Owners  of  these  farm  buildings  should  be  made  aware  of  the  potential 
flood  threat  and,  if  possible,  identify  alternate  uses  for  these 
buildings  which  would  be  compatible  for  the  flood  hazard. 

Table  29  provides  a  summary  of  costs  and  damages  associated  with 
floodproofing  the  structures.  Costs  for  floodproofing  are  based  on 
data  presented  in  the  manual  Physical  and  Economic  Feasibility  of 
Nonstructural  Flood  Plain  Management  Measures,  published  by  the 
Hydrologic  Engineering  Center  and  Institute  for  Water  Resources. 
Average  annual  damages  were  computed  by  the  Fort  Worth  District 
using  representative  damage  functions  for  the  various  structures. 

d.  Fish  and  Wildlife.  Fish  and  wildlife  benefits  are  expected 
to  accrue  primarily  in  the  habitat  zone.  Regrowth  of  the  understory 
and  diversification  of  vegetative  species  that  will  accompany  the 
restrictions  of  grazing  should  improve  the  habitat  quality  con¬ 
siderably.  This  results  in  monetary  average  annual  benefits  of 
$29,300  for  sport  hunting  and  $2,400  for  trapping. 
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TABLE  29 


FLOODPROOFING  SUMMARY 
(1974  Price  Level) 


Structures 

Value  Structure, 
Contents , 
Equipment 

2  Residential 

*  $24,300 

Units 

7  Barns 

$33,000 

*  NOTE:  Substandard  houses  must 


Total 

Average 

Average 

First  Cost 

Annual  Cost 

Annual 

to  Floodproof 

to  Floodproof 

Damages 

$5,900 

$200 

$200 

N/A 

N/A 

$200 

be  brought  up  to  standard  conditions. 


e.  Recreation.  The  recreation  feature  of  the  nonstructural 
plan  calls  for  purchase  of  a  corridor  one-half  mile  in  width  begin¬ 
ning  at  existing  levee  D  near  State  Highway  71  and  proceeding  down¬ 
stream  along  the  river  to  Thomas  Lake  Recreation  Area  at  the  head¬ 
waters  of  Wright  Patman  Lake. 

The  Texas  Parks  and  Wildlife  Department  (TPWD)  in  its  Texas 
Trailways  report  points  out  that  opportunities  for  dispersed-type 
recreational  activities  such  as  biking,  backpacking,  bicycling, 
horseback  riding,  nature  study,  and  primitive  camping  in  natural 
settings  close  to  home  are  rare  and  unusual  occurrences,  and  that 
flood  plains  have  excellent  potential  for  trail  development.  The 
Texas  Trailways  report  also  indicates  that  the  Arkansas-Texas  Council 
of  Governments  has  proposed  a  trail  system  which  would  connect 
Cooper  Lake  and  its  recreational  facilities  with  facilities  at 
Wright  Patman  Lake. 

According  to  the  Texas  Outdoor  Recreation  Plan  (TORP) ,  a  number 
of  problems  exist  with  regard  to  providing  adequate  hunting  opportun¬ 
ities  in  Texas.  The  foremost  of  these  problems  is  lack  of  access 
to  private  lands  suitable  for  hunting.  Other  problems  are  high  cost, 
restrictive  leasing  practices  of  private  landowners,  crowded  condi¬ 
tions  on  public  hunting  lands,  less  than  optimum  distribution  of 
wildlife  and  lands  available  for  hunting,  low  harvest  rates,  and  the 
critical  loss  of  high  quality  wildlife  habitat  from  competing  land 
uses.  The  alleviation  of  these  problems  would  make  the  most  effect¬ 
ive  contributions  toward  providing  more  adequate  hunting  opportunities 
for  Texas.  Adoption  of  this  alternative  would  help  to  alleviate 
these  problems. 

Implementation  of  this  plan  would  also  help  to  meet  the  need 
for  the  preservation  of  natural  areas  for  open  space  and  fish  and 
wildlife  management  which  is  becoming  increasingly  apparent  as  more 
existing  areas  are  encroached  upon  by  commercial  or  housing  develop¬ 
ments  and  more  intensified  land  use. 
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Recreational  development  of  the  approximately  24,200  acres  would 
be  planned  to  provide  opportunities  for  both  day  use  and  overnight 
use  with  facilities  to  be  provided  consisting  of  roads,  parking, 
tables,  potable  water,  sanitary  facilities,  and  trails.  The 
proposed  use  and  facilities  will  complement  the  natural  resources  of 
the  area,  not  destroy  them. 

People  today  more  than  ever  before  need  areas  of  solitude  where 
they  can  get  away  from  the  hustle  and  bustle  of  everyday  life  and 
enjoy  outdoor  recreational  activities  such  as  hiking,  bird  watching, 
photography,  nature  study,  and  primitive  camping.  These  types  of 
activities  can  best  be  experienced  in  areas  receiving  relatively 
light  use,  and  the  people  participating  in  these  activities  will 
receive  a  higher  quality  recreation  experience  because  of  the  less 
crowded  conditions. 

The  TORP  identifies  many  of  the  types  of  facilities  that  are 
associated  with  or  could  be  provided  in  conjunction  with  this  plan. 
These  facility  needs  include  camp  and  picnic  units,  boat  ramps, 
trails,  canoeing  and  river  type  fishing. 

Access  will  be  provided  to  this  area  in  nine  places.  These  are 
the  South  Sulphur  Access  Area,  at  the  Cooper  Dam,  State  Highway  154, 
Farm  to  Market  Road  69,  State  Highway  37,  U.S.  Highway  271,  Harts 
Bluff  Community  (approximately  river  mile  150) ,  Interstate  Highway 
30,  U.S.  Highway  67,  and  the  existing  Thomas  Lake  Park  on  Wright 
Patman  Lake. 

The  concept  for  recreational  development  of  these  approximately 
24,200  acres  of  land  envisions  the  development  of  an  extensive 
multiple  use  trail  system  starting  from  the  park  and  access  areas 
and  proceeding  into  scenic  areas.  Interpretation  will  be  made  at 
intervals  along  the  trails  and  will  include  self-guiding  nature 
trails  providing  access  to  scenic  natural  areas  and  wildlife  inter¬ 
pretive  areas.  Provisions  will  be  made  for  nondeveloped  camping 
areas  along  the  trail,  and  developed  camping  and  picnic  facilities 
will  be  provided  In  developed  park  areas  adjacent  to  the  access 
areas.  The  final  location  of  these  facilities  will  be  determined  in 
the  field. 

The  park  adjacent  to  highway  crossings  will  receive  high  use. 
These  areas  will  be  intensively  developed  and  will  give  primary 
emphasis  to  providing  sufficient  recreation  facilities  for  the  con¬ 
tinued  enjoyment  and  maximum  sustained  use  by  the  visiting  public, 
consistent  with  the  carrying  capacity  and  esthetic  and  biological 
values.  This  requires  a  balanced  approach  to  facility  development 
which  must  take  into  consideration  both  the  recreational  and  environ¬ 
mental  goals  in  order  to  achieve  an  equilibrium  between  conserva¬ 
tion  of  the  natural  environment  and  development  for  public  use. 

These  areas  will  have  a  mix  of  day  use  and  overnight  facilities. 
Campsites  will  be  multiuse  and  will  be  designed  for  visitors  with 
travel  trailers,  popup  trailers,  campers  on  pickups,  or  tent  camps. 
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Each  site  will  consist  of  a  parking  area  of  sufficient  dimensions  to 
accommodate  an  automobile  with  a  typical  recreational  trailer  in  tow. 
Adjacent  to  parking  areas  will  be  campsites.  The  campsites  will 
consist  of  a  table  with  benches,  an  electrical  outlet,  a  water 
faucet,  a  trash  receptacle,  and  a  cooking.,  grill .  Picnic  units  will 
consist  of  a  parking  area,  a  table  with  benches,  a  trash  receptacle, 
and  a  cooking  grill.  Waterborne  toilets,  camper  service  buildings, 
and  potable  water  will  also  be  provided. 

Areas  along  the  trails  will  be  developed  for  low  density  use  and 
will  be  designed  to  protect,  maintain,  and  enhance  existing  environ¬ 
mental  and  recreational  values.  The  primary  objective  will  be  to 
provide  opportunities  for  outdoor  recreation  activities  such  as 
hiking,  bird  watching,  nature  study,  photography,  natural  environment 
camping,  and  other  recreation  activities  which  require  limited 
development  and  which  will  leave  the  area  natural  in  appearance. 

Land  requirements  for  park  development  are  based  on  the  optimum 
recreational  facility  development  with  allowances  for  undevelopable 
park  land  area  to  serve  as  buffer  area,  green  space,  and  preservation 
of  the  park- like  atmosphere  to  assure  the  enhancement  of  the  recrea¬ 
tional  experience.  Participation  rates  are  combined  with  space 
standards  and  associated  planning  decisions  to  derive  the  most 
accurate  estimate  of  land  requirements  for  the  project.  The  final 
result  is  t ho  gross  acreage  requirement  necessary  to  accommodate  the 
design  day  load.  The  acreage  is  used  as  a  basis  for  choosing  the 
size  and  number  of  public  use  land  parcels  to  be  required  and  developed. 
The  land  requirements  thus  determined  are  shown  in  table  30. 


TABLE  30 

RECREATION  LAND  REQUIREMENTS 


Aren 

Acres 

South  Sulphur  Park 

100 

State  Highway  154  Park 

25 

Farm  to  Market  Road  69  Park 

50 

State  Highway  37  Park 

200 

U.S.  Highway  271  Park 

1,000 

Harts  Bluff  Community  Park 

50 

Interstate  Highway  30  Park 

1,000 

U.S.  Highway  67  Park 

200 

Tota  1 

2,625 
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This  2,625  acres  will  be  developed  for  intensive  recreational 
use.  The  remaining  21,575  acres  will  be  utilized  for  low  density 
recreational  uses. 

Management  of  the  area  will  be  designed  to  protect,  maintain, 
and  enhance  existing  environmental  and  recreational  values.  Th® 
primary  objective  will  be  to  provide  opportunities  for  outdoor 
recreation  activities  such  as  hiking,  bird  watching,  nature  study, 
photography,  and  primitive  camping.  To  achieve  this  objective,  it 
will  be  necessary  to  take  the  following  action. 

(1)  All  camping  areas  will  be  sited  in  the  field  by  dis¬ 
trict  and  project  personnel.  Attention  will  be  focused  on  the  proper 
distribution  and  use  of  the  area  to  protect  the  natural  resources  and 
to  enhance  the  recreational  experience. 

(2)  A  carrying  capacity  will  be  determined  and  implemented 
for  each  primitive  camping  area.  The  carrying  capacity  is  the 
ability  of  a  site  to  absorb  outside  influence  and  still  retain  its 
quality. 


(3)  The  "fallow  campground"  concept,  which  requires  camp¬ 
ing  areas  to  be  rested  from  use  periodically,  will  be  employed. 

(4)  Simple  comfort  stations  will  be  provided  for  recreation 
users.  These  toilets  will  be  designed  and  located  so  that  they  are 
in  harmony  with  their  surroundings. 

(5)  Motorized  land  travel,  except  that  required  by  project 
personnel  to  protect  and  maintain  the  parks,  will  be  prohibited. 

The  methodology  use  for  predicting  recreation  use  follows  the 
instructions  presented  in  ER  1120-2-403.  Using  this  methodology, 
the  total  unsatisfied  recreation  needs  for  the  market  area  were 
determined  and  are  computed  in  table  31. 


TABLE  31 

UNSATISFIED  RECREATION  NEEDS 


Decade 

Need 

1985 

1,287,956 

1990 

1,486,923 

2000 

1,872,435 

2010 

2,138,034 

2020 

2,686,139 

2030 

3,085,268 
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The  plan  will  accommodate  a  total  use  of  613,000  recreation  days 
annually.  This  figure  takes  into  account  existing  recreational  op¬ 
portunities  of  the  general  market  area  in  which  they  are  located. 
Table  32  depicts  the  recreational  use  by  area. 


TABLE  32 
RECREATION  USE 

(Expressed  in  Recreation  Days) 


Area 


Recreational  Use 


South  Sulphur  Park  20,000 
State  Highway  154  Park  12,000 
Farm  to  Market  Road  69  Park  12,000 
State  Highway  37  Park  38.000 
U.S.  Highway  270  Park  200,000 
Harts  Bluff  Community  Park  10,000 
Interstate  Highway  30  Park  200,000 
U.S.  Highway  67  Park  38,000 


Subtotal  (General  Recreation)  530,000 
Sport  Fishing  (Existing  Stream  Potential)  17,000 
Sport  Hunting  (Existing  Potential  Plus 

Increase  Due  to  Habitat  Zone)  66 , 000 


Total  613,000 


Staff  of  the  Texas  Parks  and  Wildlife  Department  in  Austin, 
Texas,  were  contacted  by  phone  to  determine  if  the  State  would  be 
interested  in  cost  sharing  as  well  as  performing  operations  and 
maintenance  functions  in  conjunction  with  the  above  mentioned  plan. 
Staff  personnel  contacted  indicated  no  interest.  Nevertheless,  the 
recreational  aspect  of  the  nonstructural  plan  is  incrementally 
justified  and  could  be  implemented  at  some  point  in  time  by  the 
State  or  other  responsible  agency.  For  this  reason,  the  recreation 
aspects  of  the  plan  will  constitute  an  integral  part  of  the  compre¬ 
hensive  nonstructural  flood  damage  reduction  plan. 

The  recreation  cost  presented  in  this  plan  is  based  on  July  1974 
price  levels  and  an  interest  rate  of  3-1/4  percent.  A  summary  of 
the  recreation  cost  is  shown  in  table  33. 

The  recreation  benefits  expected  to  result  from  the  development 
of  recreation  facilities  associated  with  the  plan  were  developed  by 
assigning  unit  values  to  the  expected  average  annual  recreation  use. 
The  unit  values  for  the  various  activities  are  based  on  criteria  es¬ 
tablished  in  Supplement  No.  1  to  Senate  Document  79.  The  average 
annual  equivalent  recreation  use  is  shown  in  table  34. 
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TABLE  33 


RECREATION  COSTS 


Recreation  Costs 


Lands  and  Damages 

Lands  (24,200  acres  x  $175/acre) 

Damages  and  Contingencies 

Administrative  (1.3%  of  lands,  damages,  &  contingencies) 

Subtotal 

Facilities  (613,000  user  days  x  $4.00) 

Contingencies  -  25%  Facilities 
Engineering  and  Design  (9.5%  of  facilities  & 
contingencies) 

Supervision  and  Administration  (8.7%  of  facilities  & 
contingencies) 

Subtotal 

Interest  During  Construction  (0.0325) 

Subtotal 

Total 

Amortized  (100  years  at  3-1/4%,  average  annual  cost 
(0.033884)) 


OM&R 

O&M  (613,000  user  days  x  $0.30  visitor) 

Replacements  (1/3  of  facilities  every  25  years) 
1,203,000  x  .44952  25  years  =  543,000 

1,208,000  x  .20207  50  years  =  244,000 

1,208,000  x  .09083  75  years  =  110,000 

$897,000 

Average  annual  cost  $897,000  x  .033884 

OM&R 


$4 

,235, 

,000 

1 

,821. 

,000 

79, 

,000 

$6 

,135, 

,000 

$2 

,452 , 

,000 

613, 

,000 

291, 

,000 

267, 

,000 

$3 

,623, 

,000 

$_ 

118, 

,000 

$3 

,741, 

,000 

$9 

,876, 

,000 

$ 

335, 

,000 

$ 

184 

,000 

$  30,000 

$  214,000 


Summary  of  Annual  Costs: 

Lands,  Damages,  and  Facilities 
OM&R 

Total  Annual  Costs 


$  335,000 

$  i!4 ,000 

$  549,000 
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TABLE  34 


RECREATION  AND  PISH  AND  WILDLIFE  AVERAGE 


ANNUAL  EQUIVALENT  MANDAYS 
NONSTRUCTURAL 

Activity 

Without  1/ 
Project 

With 

Project 

Gain  or 
Loss 

General  Recreation 

0 

530,000 

+  530,000 

Sport  Fishing 

Stream 

17,297 

17,297 

0 

Sport  Hunting 

Deer 

7,053 

8,495 

+  1,442 

Raccoon 

3,235 

4,786 

+  1,551 

Rabbit 

6,547 

7,307 

+  760 

Quail 

609 

419 

190 

Squirrel 

34,532 

42,480 

+  7,948 

Dove 

191 

106 

85 

Coyote 

1,268 

1,571 

+  303 

Fox 

627 

654 

+  27 

1/  Existing  hunting  and  stream  fishing  potential  within 
30-year  flood  plain 


The  general  recreation  benefits  expected  to  result  from  the 
development  of  public  use  facilities  are  based  upon  projected  ini¬ 
tial  recreational  use  and  day  use  unit  values  for  the  activities. 

The  initial  and  future  fish  and  wildlife  benefits  were  converted  to 
average  annual  values  based  on  an  interest  rate  of  3-1/4  percent  with 
a  100-year  project  life  (1990-2089).  The  total  average  annual  fish 
and  wildlife  benefits  consists  of  the  initial  benefit  plus  the  dis¬ 
counted  future  benefits.  Table  35  summarizes  the  unit  values  used 
to  compute  the  recreation  benefits.  A  summary  of  the  average  annual 
•  ■divalent  values  is  presented  in  table  36. 


TABLE  35 


UNIT  VALUES 


Activity 

Value 

General  Recreation 

$1.50 

Stream  Fishing 

1.50 

Lake  Fishing 

1.50 

Deer  Hunting 

6.00 

Raccoon  Hunting 

2.00 

Rabbit  Hunting 

2.00 

Quail  Hunting 

2.00 

Squirrel  Hunting 

2.00 

Dove  Hunting 

2.00 

Coyote  Hunting 

2.00 

Fox  Hunting 

2.00 

Summary  of  Benefits  and  Costs 

Table  37  lists  the  project  first  costs  as  well  as  average  annual 
charges  and  average  annual  benefits  for  the  nonstructural  project  at 
July  1974  price  levels. 


Combination  Water  Supply  and  Nonstructural  Plan 

A  plan  which  combines  a  water  supply  reservoir  with  a  nonstruc¬ 
tural  approach  to  flood  damage  reduction  downstream  of  the  damsite 
was  also  considered  in  plan  formulation. 

a.  Water  Supply  Aspects  of  the  Plan.  A  much  needed  source  of 
water  supply  would  be  provided  with  implementation  of  this  plan.  The 
reservoir  would  provide  a  yield  of  109  mgd  and  serve  the  Sulphur 
River  Municipal  Water  District,  the  North  Texas  Municipal  Water  Dis¬ 
trict,  and  the  city  of  Irving,  Texas.  The  reservoir  will  inundate 
approximately  19,300  acres. 

Recognizing  that  any  public  body  of  water  will  attract  recreation 
visitors,  the  water  supply  reservoir  will  provide  for  the  health  and 
safety  of  these  visitors.  These  facilities  will  consist  of  guardrails, 
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TABLE  36 


SUMMARY  OF  RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
AVERAGE  ANNUAL  EQUIVALENT  VALUES  -  NONSTRUCTURAL  PLAN 


Without 

With 

Gain  or 

Activity 

Project 

Pro j  ect 

Loss 

General  Recreation 

$  o 

$795,000 

$+795,000 

Sport  Fishing 

Stream 

25,945 

25,945 

0 

Sport  Hunting 

Deer 

42,318 

50,970 

+8,652 

Raccoon 

6,470 

9,572 

+3,102 

Rabbit 

13,094 

14,614 

+1 ,520 

Qua  i  1 

1,218 

838 

-380 

Squirrel 

69,064 

o 

sC 

Os 

'S' 

CC 

+15,896 

Dove 

382 

212 

-1  70 

Coyote 

2,536 

3,142 

+606 

Fox 

1,254 

1  , 308 

+54 

SUMMARY 

OF  RECREATION  BENEFITS 

General  Re 

creat ion 

$795 

,  000 

Sport  Fishing 

0 

Sport  Hunt ing 

29 

,300 

Trapping 

2 

,400 
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TABLE  37 


SUMMARY  OF  BENEFITS  AND  COSTS  FOR  THE  COMPREHENSIVE 
NONSTRUCTURAL  PLAN 
(July  1974  price  level) 


First  Cost 

Intensification 

Agricultural 

Semiwooded  Clearing 
Inundation  Damage  Reduction 

Nonagricultural  and  Agricultural 
Fences 

Nonagricultural 

Floodproofing  Houses 
Recreation 

Total 


$  240,000 


129,000 

6,000 

9,758,000 

$10,133,000 


> 


Average  Annual  Charges 
Intensification 
Agricultural 

Levee  Maintenance 
Semi-wooded  Clearing 
Inundation  Damage  Reduction 
Nonagricultural 
Fences 

Floodproofing  Houses 
Technical  Assistance 
Recreation 
General 

Subtotal 

Average  Annual  Benefits 
Intensification 

Agricultural  gain  in  revenues 
Inundation  Damage  Reduction 

Agricultural  -  reduced  crop  damages 
Nonagricultural 
Fences 

Floodproofing  Houses 
Recreation 
General 
Sport  Fishing 
Sport  Hunting 
Trapping 

Subtotal 


$  18,900 

8,100 


4,400 

200 

50,000 

549,000 
$  630,600 


$  -  513,000 

652,000 

43,900 

200 

795,000 

0 

29,300 
2,400 
$  1,009,800 


Benef its/Costs  $1,009, 800/ $630, 600 


1.60 


Excess  Benefits 


$  379,200 
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turnarounds,  and  frame  toilets  at  five  locations.  Additionally, 
the  public  would  have  access  to  two  boat  ramps  which  would  be 
provided  primarily  for  proper  management  of  project  lands  and  waters. 

A  detailed  breakdown  of  the  recreation  benefits  and  costs  for  the 
water  supply  aspect  of  this  plan  can  be  found  in  Section  III  of  this 
appendix. 

b.  Nons true  turn  1  Aspects.  The  nonstructural  plan  in  combina¬ 
tion  with  the  water  supply  reservoir  deviates  little  from  the 
comprehensive  nonstructural  plan  earlier  discussed.  For  all 
practical  purposes,  there  are  only  four  changes  that  take  place. 

The  changes  are  primarily  due  to  the  fact  that  the  nonstructural 
elements  of  the  plan  are  in  force  only  downstream  of  the  damsite 
which  reduces  the  area  in  which  the  nonstructural  plan  is  effective. 

The  first  change  involves  a  minor  lessening  of  intensification 
benefits  ns  a  result  of  fewer  lands  in  which  the  nonstructural  plan 
is  effective.  Tables  18  and  39  illustrate  this  point. 

The  second  change  deals  with  a  reduction  in  the  benefits  and 
costs  for  inundation  damage  reduction  under  the  category  of  fences. 
Again,  this  change  is  a  result  of  loss  land  in  the  area  in  which  the 
nonstructural  plan  is  in  effect.  The  annual  benefits  resulting  from 
fence  removal  are  $34,800  and  the  annual  cost  is  $3,b00.  The  first 
cost  for  fence  removal  under  tin's  plan  is  $105,900. 

The  third  change  also  results  from  less  land  being  available  in 
the  nonstructural  plan  for  intensification  purposes.  One  thousand 
acres  of  semiwooded  land  will  bo  cleared  with  the  nonstructural 
aspect  of  the  plan.  file  project  first  cost  for  this  action  will  be 
$100,000  and  the  average  annual  cost  is  $3,400. 

The  fourth  change  results  from  the  addition  of  a  water  supply 
reservoir  to  the  nonst ruetural  plan  and  its  effects  on  recreation. 
Basical lv,  the  recreation  aspects  ot  the  combination  water  supply 
reservoir  and  no, is t rue t o ra 1  plan  are  the  same  downstream  of  the  dam- 
site  as  was  discussed  in  the  comprehensive  nonstructural  plan.  The 
number  of  acres  to  be  purchased  in  fee  are  less  (18,300  acres  as 
opposed  to  24,300  acres).  As  a  result,  the  recreation  costs  for  the 
area  downstream  of  (ho  dam  are  reduced,  see  table  40. 

Tables  30,  31,  32,  34,  35,  and  U>  shown  in  the  comprehensive 
nonstructural  plan  description  of  this  appendix  are  generally  appli¬ 
cable  to  the  combination  plan.  Negative  sport  hunting,  sport  stream 
fishing,  and  trapping  losses  due  to  the  water  supply  only  plan 
(table  23,  Section  III  of  this  appendix)  are  applied  in  the  over¬ 
lapping  area.  The  gain  in  sport  hunting  and  trapping  benefits 
(table  34)  would  also  be  adjusted  downward  slightly  to  reflect  no 
gains  in  the  overlapping  areas.  This  analysis  was  not  done  in  detail, 
hut  assuming  that  the  change  in  benefits  is  approximately  proportional 
to  the  benefits  gained  in  the  3-year  habitat  zone,  a  factor  of  .9 
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TABLE  38 


COMBINATION  WATER  SUPPLY  RESERVOIR  AND  NONSTRUCTURAL  PLAN 
Nonstructural  Aspect 


Without  Pro.iect 

(Downstream  of 

Damsite) 

Area 

Cleared 

Semiwooded 

Wooded 

Total 

(acres) 

(acres) 

(acres) 

(acres) 

Habitat  Zone 

3,000 

6,000 

50,300 

59,300 

(cattle) 

(3,000) 

(6,000) 

(0) 

(9,000) 

(habitat) 

(0) 

(0) 

(50,300) 

(50,300) 

Cultivated  Zone 

10,800 

1,200 

3,000 

15,000 

(cattle) 

(10,800) 

(1,200) 

(0) 

(12,000) 

(habitat) 

(0) 

(0) 

(3,000) 

(3,000) 

(hay  production) 

(0) 

(0) 

(0) 

(0) 

(timber  produc¬ 

tion) 

(0) 

(0) 

(0) 

(0) 

With 

Pro)ect 

(Downstream  of 

Damsite) 

Habitat  Zone 

0 

0 

59,300 

59,300 

(cattle) 

(0) 

(0) 

(0) 

(0) 

(habitat) 

(0) 

(0) 

(59,300) 

(59,300) 

Cultivated  Zone 

11,800 

200 

3,000 

15,000 

(cattle) 

(2,200) 

(200) 

(0) 

(2,400) 

(habitat) 

(0) 

(0) 

(0) 

(0) 

(hay  production) 

(9,600) 

(0) 

(0) 

(9,600) 

(timber  produc- 

t  ion) 

(0) 

(0) 

(3,000) 

(3,000) 
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TABLE  39 


AGRICULTURAL  INTENSIFICATION  FOR  THE  NONSTRUCTURAL  ASPECT 
OF  THE  COMBINATION  PLAN 


Without  Combination  Plan  (31,200  acres)  1/ 

Profit  Before  Flooding 

Cattle  production  (31,200  acres)  x  ($38 . 38/acre)  =  $1,197,000 

Flood  Damages 

Cattle  production  (31,200  acres)  x  ($30. 94/acre)  =  $  965,000 

With  Combination  Plan  (15,000  acres)  2 / 

Profit  Before  Flooding 


Cattle  production  (2,400  acres)  x  ($38 . 38/acre)  =  $  92,100 

Timber  production  (3,000  acres)  x  ($12 . 69/acre)  =  38,100 

Hay  production  typical  mgmt  (1,000  acres)  x  ($22. 61 /acre)  22,600 

Hay  production  high  mgmt  (8,600  acres)  x  ($45. 23/acre)  =  _ 389J300 

y  1  $  541,800 


Flood  Damages 

Cattle  production  (2,400  acres)  x  ($30 . 94/acre)  =  $  74,300 

Timber  production  (3,000  acres)  x  ($0.00/acre)  -  -0- 

Hay  production  typical  mgt  (1,000  acres)  x  ($12. 02/acre)  =  12,000 

Hay  production  high  mgt  (8,600  acres)  x  ($17 .99/acre)  =  _JjL^700 

$  241 ,000 


SUMMARY  NONSTRUCTURAL  ASPECTS 


Without  Project 
With  Project 
Change 


Profit  Before 
Flojjd  Damages 

$1 ,197.000 

541,800 

$  655,200 


Fl_oo_d  Damages 
$956,000 
241, 000 
$724,000 


Net  Prof  it 
$232,000 


300, 800 
$  68,800 


1/  The  without  nonstruetural  project  assumes  use  of  lands  in  the  habitat 
and  cultivated  zones  (river  to  30-year  flood  plain). 

2/  The  with  project  condition  assumes  use  of  lands  in  the  cultivated  zone 
downstream  of  the  damsite  (3-year  to  30-year  flood  plain). 
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TABLE  AO 


RECREATION  COSTS 

FOR  NONSTRUCTURAL  ASPECT  OF  COMBINATION  PLAN 


Recreation  Costs 

Land  and  Damages 

Lands  (18,300  acres  x  $175/ac.re) 

Damages  and  Contingencies 

Administrative  (1.3%  of  lands,  damages,  &  contingencies) 

Subtotal 

Facilities  (613,000  recreation  days  x  $4 .00) 

Contingencies  -  25%  Facilities 
Engineering  and  Design  (9.5%  of  facilities  & 
contingencies) 

Supervision  and  Administration  (8.7%  of  facilities  & 
contingencies) 

Subtotal 

Interest  During  Construction  (0.0325) 

Subtotal 

Total 

Amortized  (100  years  at  3-1/4%,  average  annual  cost 
(0.033884)) 


OM&R 

O&M  (613,000  recreation  days) 

Replacement  (1/3  of  facilities  every  25  years) 
1,207,000  x  .44952  25  years  =  543,000 
1,208,000  x  .20207  50  years  =  244,000 
1,208,000  x  .09083  75  years  =  110,000 

$897,000 

Average  annual  cost  $897,000  x  .033884 

0M&R 


Summary  of  Annual  Costs: 

Lands,  Damages,  and  Facilities 
OM&R 


Total  Annual  Costs 


$3,203,000 

1,377,000 

60,000 

$4,640,000 

$2,452,000 

613,000 

291,000 

267,000 

$3,623,000 

$  118,000 
$3,741,000 
$8,381,000 

$  284,000 

$  184,000 


$  30,000 

$  214,000 

$  284,000 

$  214,000 

$  498,000 
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,59,300' 

''66,200'’ 


was  used  to  reduce  these  benefits. 


table  41. 


This  is  shown  in 


c.  Summary  of  Benefits  and  Costs.  A  summary  of  the  project 
first  costs,  average  annual  costs,  and  average  annual  benefits  are 
shown  in  table  41. 

d.  Plan  Implementability .  Although  the  combination  water  sup¬ 
ply  and  nonstructural  plan  has  a  favorable  benefit-cost  ratio,  it 
was  not  carried  into  the  final  array  basically  for  reasons  of  im¬ 
plementability.  Various  parts  of  the  combination  plan  would  need  to 
be  carried  out  by  different  authorities.  In  other  words,  the  non¬ 
structural  aspects  of  the  plan  would  require  implementation  by  land- 
owners,  counties  downstream  of  the  damsite,  or  levee  districts, 
while  the  water  supply  aspects  of  the  project  would  be  implemented 
by  the  local  water  supply  sponsors.  Although  the  water  supply  and 
nonstructural  plan  could  be  considered  together,  they  are  in  fact 
two  separate  plans  which  compliment  each  other.  Neither  the  water 
supply  nor  the  nonstructural  plan  is  fully  implementable  under 
current  Corps  of  Engineers  authorities. 
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TABLE  41 


SUMMARY  OF  COSTS  AND  BENEFITS  FOR  THE 
COMBINATION  WATER  SUPPLY  RESERVOIR  AND  NONSTRUCTURAL  PLAN 
(July  1974  Price  Level) 


PROJECT  FIRST  COST 


Water  Supply  Aspect 

$ 

53,301,000 

Nonstructural  Aspect 

8,474,900 

Total 

$ 

61,775,900 

AVERAGE  ANNUAL  CHARGES 

Water  Supply  Aspect 

Interest  and  Amortization 

Operation,  Maintenance,  and  Replacements 

$ 

1,923,200 

183,200 

Subtotal 

$ 

2,106,400 

Nonstructural  Aspect 

Intensification 

Inundation  Damage  Reduction 

Recreation 

$ 

22,300 

3,800 

498,000 

Subtotal 

$ 

524,100 

TOTAL  AVERAGE  ANNUAL  CHARGES 

$ 

2,630,500 

AVERAGE  ANNUAL  BENEFITS 

Water  Supply  Aspect 

Flood  Control 

Water  Supply 

Recreation 

Fish  and  Wildlife 

Area  Redevelopment 

$ 

0 

2,671,500 

136.500 

132.500 
208,400 

Subtotal 

$ 

3,148,900 

Nonstructural  Aspects 

Intensification 

Inundation  Damage  Reduction 

Recreation 

Fish  &  Wildlife  (.9  x  31,700) 

$ 

-655,200 

755,200 

795,000 

28,500 

Subtotal 

$ 

923,500 

TOTAL  AVERAGE  ANNUAL  BENEFITS 

$ 

4,072,400 

BENEFITS /COSTS :  $4 . 07  2 . 500/ $  2 . 630 . 500 

1.55 

EXCESS  BENEFITS 

$ 

1,441,900 
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SECTION  V  -  STRUCTURAL  MULTIPLE  PURPOSE  ALTERNATIVES 


Reasons  for  Consideration 

In  the  process  of  reexamining  alternatives  previously  considered 
in  the  final  EIS  and  developing  alternatives  specifically  required 
by  the  Court  Order,  concerns  arose  over  the  incremental  justification 
of  levees  and  channels  below  the  lake,  particularly  in  view  of  the 
environmental  impacts  of  these  measures.  More  specifically,  the 
Reservoir  and  Levees  plan  provides  30-year  flood  protection  to  24,300 
acres  of  which  11,900  acres  are  wooded,  3,300  acres  are  semiwooded, 
and  9,100  acres  are  cleared.  Of  the  11,900  wooded  acres,  induced 
clearing  would  be  anticipated  on  80  percent  or  9,520  acres.  These 
wooded  lands  consist  primarily  of  bottomland  hardwoods.  Through 
field  investigations  and  analyses  of  aerial  photographs,  topographic 
maps,  and  soil  surveys  approximately  80  percent  of  the  bottomland 
hardwoods  generally  distributed  below  the  Cooper  damsite  are  con¬ 
sidered  wetlands.  By  deduction,  therefore,  implementation  of  the 
Reservoir  and  Levees  plan  would  cause  clearing  of  over  7,600  acres  of 
wetlands.  This  induced  destruction  must  be  analyzed  in  the  spirit  of 
EO  11990  which  requires  agencies  to  avoid  construction  in  wetlands 
unless  there  are  no  practicable  alternatives  and  all  practicable 
measures  to  minimize  harm  to  wetlands  are  included.  Furthermore,  two 
of  the  proposed  levees  included  in  the  Reservoir  and  Levees  plan 
(levee  4LSS  and  levee  4RS)  require  channelization  where  levee  align¬ 
ments  cutoff  the  natural  river  (see  plate  B) .  The  channel  required 
with  levee  4LSS  is  3.6  miles  in  length  and  on  the  South  Sulphur  River. 
The  channel  required  with  levee  4RS  is  3.0  miles  in  length  and  on 
the  Sulphur  River.  These  channels  are  designed  with  12-foot  bottom 
widths  and  1:1  side  slopes.  Intentional  self -enlargement  of  these 
channels  through  erosion  is  expected  to  contribute  approximately 
1,600  acre-feet  of  sediment  to  the  South  Sulphur  River  flood  plain, 
Sulphur  River  flood  plain,  and  Wright  Patman  Lake  within  the  initial 
10-year  period  following  construction.  This  estimate  is  based  on  en¬ 
largement  rates  of  previous  channelization  in  the  Sulphur  River  water¬ 
shed.  Due  to  the  erosion,  these  channels  cannot  be  expected  to 
revegetate  for  at  least  10  years. 

Implementation  of  the  Reservoir  Only  plan  would  significantly 
reduce  environmental  impacts  downstream  of  the  lake.  This  alterna¬ 
tive,  which  was  considered  the  best  of  the  partially  responsive 
alternatives  evaluated  in  the  final  EIS  would  provide  30-year  flood 
protection  to  3,200  wooded  acres,  1,500  semiwooded  acres,  and  8,200 
cleared  acres.  Given  that  80  percent  of  the  wooded  lands  (bottomland 
hardwoods)  are  wetlands  and  80  percent  of  the  wooded  lands  would  be 
cleared,  this  plan  can  be  expected  to  induce  clearing  of  only  about 
2,000  acres  of  wetlands.  This  is  a  reduction  of  5,600  acres  from 
expected  clearing  of  wetlands  with  the  Reservoir  and  Levees  plan. 

Also,  the  bottomland  hardwood  and  wetland  areas  protected  by  the 


fciaUnK»NOi  ^ 
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Reservoir  Only  plan  are  generally  considered  of  lower  quality  than  the 
areas  incrementally  protected  by  the  Reservoir  and  Levees  plan.  Cleared 
and  semiwooded  acreages  protected  with  the  Reservoir  Only  plan  would 
respectively  be  1,800  acres  and  9 00  acres  fewer  than  those  protected 
with  the  Reservoir  and  Levees  plan.  Furthermore,  no  additional 
ehanne 1 i zat ion  is  required  with  the  Reservoir  Only  plan. 


Alternatives  Developed 

In  an  attempt  to  reduce  the  adverse  environmental  impacts  expected 
as  a  result  of  the  levees  and  channels  and  also  minimize  the  reduction 
in  cleared  and  semiwooded  areas  protected,  three  alternative  levee  and 
channel  configurations  were  considered  for  implementation  with  the 
reservoir.  these  three  alternative  coni'  igurat ions  are:  (1)  levees  as 
designed  with  stable  channels  in  place  of  those  designed  for  self- 
enlargement;  (2)  realigned  levees  4LSS  and  4RS  to  eliminate  the  need 
for  channels;  and  (1)  including  only  levee  3RS  which  requires  no 
chunne  l  i/.at  ion. 

a.  Reservoir  and  Levees  with  Stable  Channels.  This  alternative 
would  be  identical  to  the  Reservoir  and  Levees  plan  as  shown  on  plate  B 
except  that  tin.’  two  previously  described  channel  segments  would  be  de¬ 
signed  such  that  sel i-en 1 argement  through  erosion  would  not  be  expected 
to  occur. 

i he  i  Ji-mi h  channel  segment  required  for  levee  4LSS  was  designed  to 
be  stable  ; or  I  he  in-vour  f 1 ow  with  Cooper  Lake .  1  he  resulting  channel 

would  be  t rupc/o i da  1  with  a  33-fool  bottom  width  and  1  on  3  side  slopes. 
A  t  •  ■  •  k  st  ib i 1 i sal  ion  stru.  Cure  would  be  provided  at  the  lower  end  of 
t  iliu  i  iuiiiv  i  to  traa.it  ion  back  to  the  natural  channel  and  to  prevent 
oro..  i  on . 


i  ’  «•  le  channel  segment  required  for  4KS  was  designed  to  be 

stable  and  contain  i  '>,000  cts  dis.  barge  which  is  roughly  equivalent 
(■'  n  lid*  al  channel  discharge.  io  adequately  design  for  the  30-year 
di  sbar.'.'  it  tnis  point  would  requite  either  an  extremely  wide  channel 
or  IS  in.  it  to  in  inch  riprap  along  the  entire  length  which  would  be¬ 
come  .  i  ii-rab ;  v  longer  than  $.0  miles.  Lit  it  ei.OOO  cfs  design,  the 
.:<s  -,t  iiWe  hatinei  system  would  provide  protect  ion  to  os  sell*  ially  Lite 
line  area  as  iliat  protected  by  the  Reservoir  and  Levees  plan.  This 
channel  would  be  trapezoidal  with  a  12-foot  bottom  width  and  1  on  i 
•-i.it'  stop.  ..  ,-\  rock  stabilization  structure  would  be  provided  at  the 
lower  cud  lor  transition  and  erosion  control. 

h.  Reservoir  and  Realigned  Levoos.  This  alternative  would  differ 
i rom  tin  Reservoir  and  Levees  plan  shown  on  plate  B  in  that  both  levee 
ti.SS  and  iKS  would  he  realigned  to  eliminate  the  need  1  or  associated 
eh. mm  Is.  the  areas  protected  by  these  levees  in  the  Reservoir  and 
Levees  plan  were  altered  as  little,  as  practicable  with  the  realign¬ 
ment  s. 
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To  realign  4LSS  and  eliminate  the  requirement  for  channelization 
would  require  that  it  be  segmented  into  three  levees,  two  on  the 
north  side  of  the  Sulphur  River  and  one  on  the  south  side  of  the 
South  Sulphur  River.  See  sheet  3  of  plate  B  (plate  B-3) .  The 
uppermost  of  the  two  levees  on  the  north  side  would  extend  from  the 
existing  broken  levee  4LSS(B),  along  the  general  alignment  of  the 
river,  and  terminate  just  above  McGuyor  Branch.  The  lower  levee  on 
the  north  side  would  follow  generally  the  alignment  of  5LSS.  The 
levee  on  the  south  side  would  extend  from  the  upper  end  of  the  short 
unnamed  levee  on  the  South  Sulphur  River  just  below  4RSS,  along  the 
general  alignment  of  the  river,  and  terminate  just  above  the  con¬ 
fluence  with  Logston  Branch.  The  total  length  of  these  three 
segments  of  the  realigned  4LSS  would  be  approximately  8.5  miles, 
compared  to  4.7  miles  for  4LSS  as  designed  in  the  Reservoir  and 
Levees  plan. 

To  eliminate  the  requirement  for  additional  channelization  for 
4RS  would  involve  realignment  of  approximately  1.5  miles  of  levee 
from  the  north  side  of  the  Sulphur  River  to  the  south  side.  This 
segment  is  on  sheet  7  of  plate  B  and  is  located  north  of  the  upper 
end  of  Oliver  Lake.  The  total  length  of  4RS  would  remain  as  designed 
at  9.8  miles. 

c.  Reservoir  and  Levee  3RS.  With  this  alternative,  the  two 
levees  requiring  channelization  would  be  deleted  so  the  resulting 
plan  would  be  as  shown  on  plate  B  without  4LSS,  4RS,  and  their  asso¬ 
ciated  channels. 


Analysis 

None  of  the  three  structural  multiple  purpose  alternatives  de¬ 
scribed  in  this  section  were  considered  in  the  final  array.  These 
alternatives  were  dropped  early  for  a  composite  of  reasons  involving 
the  degree  of  incremental  economic  justification  and  environmental 
impacts  which  resulted  in  no  significant  advantages  over  the  Reservoir 
Only  plan  and  the  Reservoir  and  Levees  plan,  both  of  which  were  con¬ 
sidered  in  the  final  array. 

a .  Economics 

(1)  Costs .  The  first  costs  and  average  annual  charges  for  the 
levee  and  channel  increments  of  the  three  alternatives  considered  in 
this  section  plus  the  final  EIS  Recommended  Plan  (Reservoir  and  Levees) 
are  displayed  in  table  42.  The  costs  of  Cooper  Lake  and  4RSS  spur 
were  not  included  since  they  are  common  to  all  four  plans.  Also,  at 
this  stage  costs  associated  with  mitigating  for  fish  and  wildlife 
losses  were  not  included. 

(2)  Benefits.  Table  43  gives  acreages  protected  to  the  30-year 
level  by  each  of  the  three  alternatives  considered  in  this  section 
plus  the  Reservoir  and  Levees  alternative. 
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TABLE  A 2 


COSTS  OF  LEVEE  AND  CHANNEL  ALTERNATIVES  - 
(July  1974  prices;  3-1/4  percent  interest;  100-year  period  of  analysis) 

($1,000  at  July  197 i  prices) 


Costs  Incremental  to  Those  of  Reservoir  Only 
Levees  and  Levees  With  Realigned 

Channels  2^  Stable  Levees;  Levee  3RS 

As  Recommended  —  Channels  No  Channels _ Only 


FIRST  COST 


Federal 


Levees 

7,046 

6,585 

6,928 

3,755 

Drainage  Structures 

10 

10 

10 

0 

Channe 1 s 

901 

2,666 

0 

0 

Environmental  Protection 

385 

370 

393 

186 

Subtotal 

8.342 

9,631 

7,331 

3,941 

Engineering  and  Design 

918 

1,011 

843 

493 

Supervision  and  Adminis- 
t  ion 

656 

751 

582 

318 

Total  -  Federal 

9,916 

11,393 

8,756 

4,752 

No n-Fede ra 1 

Kights-of-Wuy 

145 

145 

120 

53 

Re locut ions 

13 

13 

1  3 

13 

Total  -  Non-Federal 

1  58 

158 

1  33 

66 

TOTAL  I 'IRST  COST 

10,074 

1 1 ,551 

8,889 

4,818 

ANNEAL  CHARGES 

Interest  and  Amort iza- 

t  i  on 

341  .3 

391  .4 

301  .2 

16  3.3 

Operation  and  Mainte- 
na  nee 

32.3 

32.3 

32.3 

14.7 

TOTAL  ANNEAL  CHARGES 

373.6 

423.7 

133.5 

1  '  .  ' 

1/  Excludes  costs  of  Cooper  Lake, 
measures . 

2/  Final  LIS  Recommended  Plan  <K- 
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TABLE  43 


AREAS  PROTECTED  BY  STRUCTURAL  MULTIPLE  PURPOSE  ALTERNATIVES 


(Acres) 


Areas  Incremental  to 

Reservoir  Only 

Habitat 
Type  . 

Reservoir 

Only 

Levees  and 
Channels 

As  Recommended 

Levees  With 
Stable 
Channels 

Realigned 
Levees ; 

No  Channels 

Levee  3RS 
Only 

Cleared 

8,200 

900 

900 

1,900 

200 

Semi- 

wooded 

1,500 

1,800 

1,800 

1,700 

1,000 

Wooded 

3,200 

8,700 

8,700 

7,000 

2,900 

Totals 

12,900 

11,400 

11,400 

10,600 

4,100 

To  determine  total  areas  protected  by  any  of  the  four  plans  involving 
levees,  the  incremental  areas  must  be  added  to  areas  protected  by  the 
multiple  purpose  reservoir  only.  Following  procedures  outlined  in 
Supplement  No.  1,  GDM  No.  2-B,  average  annual  flood  damage  reduction 
and  intensification  benefits  at  July  1974  prices  were  computed  based 
on  protected  acreages  as  shown  in  table  43.  These  benefits  are  shown 
in  table  44. 

Comparing  the  incremental  flood  control  benefits  from  table  44 
with  incremental  costs  from  table  42  will  show  economic  justification 
for  each  of  the  three  structural  multiple  purpose  alternatives  con¬ 
sidered  along  with  the  Reservoir  and  Levees  plan.  Incremental 
economic  justification,  however,  was  not  considered  significant  to 
the  degree  that  any  of  the  three  alternatives  should  be  considered 
in  the  final  array  for  the  following  reasons: 

o  Incremental  benefit-cost  ratios  for  the  three  alter¬ 
natives  range  from  1.1  to  1.7. 

o  Costs  do  not  include  fish  and  wildlife  mitigation 
costs  which  would  be  significant  since  the  three 
alternatives  each  protect  primarily  wooded  lands 
as  shown  on  table  43. 

o  The  largest  flood  control  benefit  category  for  each 
of  the  three  alternatives  is  intensification  which 
is  based  on  clearing  of  wooded  areas,  primarily 
bottomland  hardwoods  and  wetlands  for  agricultural 
uses . 

b.  Environmental  Impacts.  Each  of  the  three  structural  multiple 
purpose  alternatives  considered  in  this  section  adequately  addresses 
the  concerns  over  erosion  and  subsequent  sedimentation  problems 


Appendix  D 
105 


TABLE  44 


resulting  from  self-enlargement  of  the  required  channels.  The  pro¬ 
blems  would  be  solved  either  by  designing  the  required  channels  to 
be  stable,  realigning  levees  4LSS  and  4RS  to  eliminate  the  need  for 
channelization,  or  including  only  levee  3RS  which  requires  no 
channelization.  Conversely,  the  problem  of  induced  clearing  of 
bottomland  hardwoods  and  wetlands  persists  with  each  of  the  three 
alternatives.  Table  43  shows  that  wooded  land  is  the  primary  habi¬ 
tat  type  incrementally  protected  by  each  of  the  three  alternatives. 
Two  of  the  alternatives  would  provide  30-year  protection  to  practi¬ 
cally  the  same  wooded  acreages  as  would  the  Reservoir  and  Levees 
plan.  Although  the  third  alternative  (levee  3RS  only)  would  protect 
significantly  fewer  wooded  acres,  protection  afforded  to  cleared  and 
semiwooded  lands  is  also  significantly  reduced. 
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SECTION  VI  -  FINAL  ARRAY  OF  ALTERNATIVES 


Selection  of  Final  Array 

From  the  final  EIS  alternatives  reexamined  in  Section  II,  the  water 
supply  without  flood  control  alternatives  evaluated  in  Section  III,  the 
comprehensive  nonstructural  flood  plain  management  plan  developed  and 
evaluated  in  Section  IV,  and  the  structural  multiple  purpose  alter¬ 
natives  evaluated  in  Section  V,  an  array  of  four  alternatives  was 
established  for  final  evaluation  and  consideration  for  selection  of 
the  best  overall  plan.  The  four  alternatives  were  selected  based  on 
consideration  of  pertinent  economic  and  environmental  criteria.  These 
four  are  the  Reservoir  and  Levees  plan  and  the  Reservoir  Only  plan 
which  were  the  best  of  the  fully  responsive  and  partially  responsive 
plans,  respectively,  considered  in  the  final  EIS;  the  comprehensive 
nonstructural  flood  plain  management  plan;  and  the  109  mgd  water  supply 
only  lake  at  the  Cooper  site,  which  was  the  water  supply  alternative 
considered  most  likely  for  implementation  in  the  absence  of  a  Federal 
multiple  purpose  project.  None  of  the  three  additional  structural 
multiple  purpose  alternatives  initially  considered  were  included  for 
reasons  of  economic  and  environmental  impacts  and  also  because  none 
of  these  alternatives  offered  significant  overall  advantages  not  found 
with  either  the  Reservoir  and  Levees  or  Reservoir  Only  plans. 


Plan  Descriptions 

a.  Reservoir  and  Levees .  This  was  the  plan  recommended  in  the 
final  EIS  for  implementation.  The  plan  consists  of  Cooper  Lake  at 
river  mile  23.2  of  the  South  Sulphur  River  to  provide  storage  for 
flood  control  and  water  supply  purposes  and  recreation  facilities; 
0.9-mile  levee  4RSS  spur  which  is  required  for  proper  function  of  the 
service  spillway;  and  downstream  works  consisting  of  approximately 
26  miles  of  levee  improvements  and  6.6  miles  of  channelization  and 
floodway  clearing.  Pertinent  data  for  this  plan  are  found  in  table  7 
(Section  II)  and  details  are  depicted  on  plate  B.  NED  costs  and  bene¬ 
fits  for  this  plan  (excluding  measures  to  compensate  for  fish  and 
wildlife  losses)  are  tabulated  below: 


FIRST  COST 

Cooper  Lake  (including  4RSS  spur) 
Downstream  levees  and  channels 
TOTAL  FIRST  COST 


$58,108,000 

10,074,000 

$68,182,000 


AVERAGE  ANNUAL  CHARGES 

Interest  and  amortization — Cooper  Lake  $  2,096,900 

Interest  and  amortization — levees  &  channels  341,300 

Operation,  maintenance,  and  replacements — 

Cooper  Lake  501,200 

Operation  and  maintenance — levees  &  channels  _ 32 , 300 

TOTAL  AVERAGE  ANNUAL  CHARGES  $  2,971,700 


ctt-TT-T  T0M“3PTTrq  qr"T  ,''»,T(TT0':!W-T 
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AVERAGE  ANNUAL  BENEFITS 


Flood  control 
Water  supply 
Recreation 
Fish  and  wildlife 
Area  redevelopment 

TOTAL  AVERAGE  ANNUAL  BENEFITS 


$  1,305,000 

2.671.500 

1.111.500 

255.200 

293.200 
$  5,636,400 


b.  Reservoir  Only.  This  plan  was  considered  the  best  of  the 
partially  responsive  plans  considered  in  the  final  EIS.  The  plan  con¬ 
sists  of  Cooper  Lake  at  river  mile  23.2  of  the  South  Sulphur  River  to 
provide  storage  for  flood  control  and  water  supply  purposes  and  rec¬ 
reation  facilities.  The  0.9-mile  levee  4RSS  spur  is  also  required  for 
proper  function  of  the  service  spillway.  Pertinent  data  for  the  lake 
and  4RSS  spur  can  be  taken  from  table  7  in  Section  II.  Details  of  the 
plan  are  shown  on  plate  C.  NED  costs  and  benefits  (excluding  measures 
to  compensate  for  fish  and  wildlife  losses)  are  tabulated  below: 

FIRST  COST  $58,108,000 


AVERAGE  ANNUAL  CHARGES 

Interest  and  amortization 
Operation,  maintenance,  and  replacements 
TOTAL  AVERAGE  ANNUAL  CHARGES 

AVERAGE  ANNUAL  BENEFITS 

Flood  control 
Water  supply 
Recreation 
Fish  and  wildlife 
Area  redevelopment 

TOTAL  AVERAGE  ANNUAL  BENEFITS 


$  2,096,900 
501,200 
$  2,598,100 


$  741,000 

2.671.500 

1.111.500 
269,400 
249,500 

$  5,042,900 


c.  Water  Supply  Only  Reservoir.  This  plan  is  considered  the 
project  that  local  water  supply  sponsors  would  most  likely  implement 
to  meet  their  water  supply  demands  if  a  Federal  multiple  purpose 
project  is  not  implemented.  A  lake  with  a  dependable  yield  of  109 
mgd  would  be  built  at  river  mile  23.2  of  the  South  Sulphur  River. 

Levee  4RSS  spur  would  also  be  required  with  this  lake.  No  recreation 
facilities  would  be  provided,  but  minimum  health  and  safety  facili¬ 
ties  would  be  located  at  existing  road  ends  for  those  who  would  use 
the  lake  for  recreation.  Pertinent  data  found  in  table  21  and  details 
are  shown  in  figure  5,  both  of  which  are  in  Section  III.  NED  costs 
and  benefits  for  this  plan  (excluding  measures  to  compensate  for  fish 
and  wildlife  looses)  are  tabulated  below: 

FIRST  COST  $53,301,000 

AVERAGE  ANNUAL  CHARGES 

Interest  and  amortization  $  1,923,200 

Operation,  maintenance,  and  replacements  183 , 200 

TOTAL  AVERAGE  ANNUAL  CHARGES  $  2,106,400 
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AVERAGE  ANNUAL  BENEFITS 


Flood  control  $  0 

Water  supply  2,671,500 

Recreation  136,500 

Fish  and  wildlife  132,500 

Area  redevelopment  208,400 

TOTAL  AVERAGE  ANNUAL  BENEFITS  $  3,148,900 


d.  Nonstructural  Flood  Plain  Management.  This  plan  incorporates 
several  nonstructural  measures  to  reduce  flood  damages  with  specific 
facilities  for  recreation.  The  nonstructural  flood  damage  reduction 
measures  include  voluntary  zoning  of  agricultural  lands  to  reduce 
flood  damages  and  maximize  net  profits,  restricting  future  structural 
development,  maintaining  certain  levees  that  would  not  likely  be 
maintained  under  a  without  project  condition,  and  floodproofing  two 
existing  residential  structures,  ^creation  features  included  a 
trail  and  park  system  in  a  24,200  acre  strip  along  the  South  Sulphur 
and  Sulphur  Rivers  between  State  Highway  71  at  levee  D  to  Thomas  Lake 
Recreation  Area  at  Wright  Patman  Lake.  A  more  detailed  description 
of  the  plan  can  be  found  in  Section  IV.  Pertinent  features  of  the 
zoning  and  recreation  plans  are  shown  in  figures  6  and  7,  also  in 
Section  IV.  NED  costs  and  benefits  (excluding  measures  to  compensate 
for  fish  and  wildlife  losses)  are  tabulated  below: 

FIRST  COST 


Nonstructural  flood  damage  reduction  $  375,000 

Recreation  9,758,000 

TOTAL  FIRST  COST  $10,133,000 

AVERAGE  ANNUAL  CHARGES 

Nonstructural  flood  damage  reduction  $  110.100 

Recreation  549,000 

TOTAL  AVERAGE  ANNUAL  CHARGES  $  659,100 

AVERAGE  ANNUAL  BENEFITS 

Flood  control  $  183,100 

Water  supply  0 

Recreation  795,000 

Fish  and  wildlife  31,700 

Area  redevelopment  0 

TOTAL  AVERAGE  ANNUAL  BENEFITS  $  1,009,800 


Evaluation 

The  four  alternatives  of  the  final  array  were  evaluated  on  the 
basis  of  economic  and  environmental  considerations  to  determine  the 
best  overall  plan  for  implementation.  The  first  step  in  evaluation 
was  to  determine  fish  and  wildlife  habitat  losses  and  the  measures 
that  would  be  required  to  compensate  for  these  losses.  Then,  the 
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alternatives  were  evaluated  both  in  economic  and  environmental  terms 
under  the  assumption  that  the  proposed  fish  and  wildlife  mitigation 
measures  would  be  included  with  the  project.  Socio-economic  analyses 
were  made,  although  they  did  not  play  as  large  a  role  in  evaluation 
and  plan  selection  as  did  the  economic  and  environmental  factors. 

a.  Fish  and  Wildlife  Compensation  Requirements.  Fish  and  wild¬ 
life  habitat  losses  anticipated  with  each  of  the  four  alternatives  and 
measures  required  to  compensate  for  these  losses  are  described  in 
detail  in  Appendix  B,  Fish  and  Wildlife  Coordination  and  Mitigation 
Plans.  USFWS  proposed  compensation  plans  were  developed  in  terms  of 
numbers  of  acres  of  wooded,  semiwooded ,  and  cleared  lands  in  areas  up¬ 
stream  of  Wright  Patman  Lake  that  could  be  developed  to  a  level  that 
would  fully  compensate  for  project  losses.  Table  45  shows  the  total 
acres  of  mitigation  believed  justified  by  the  Corps  for  each  alterna¬ 
tive  along  with  land  acquisition,  development,  and  annual  operating 
costs  that  are  proposed  by  the  Corps  for  mitigation  of  terrestrial 
habitat  losses. 


TABLE  45 

ECONOMIC  COMPARISON  OF  CORPS  PROPOSED 
TERRESTRIAL  HABITAT  MITIGATION  FOR  ALTERNATIVE  PLANS 
($1,000  at  July  1974  prices;  3-1/4  percent  interest; 
100  year  period  of  analysis) 


Mitigation  Lands 

Reservoir  & 

Levees 

Reservoir 

Only 

Water  Supply 
Only 

Non- 

structural 

(Acres) 

(48,600) 

(25,500) 

(25,500) 

0 

First  Cost 

15,772.7 

8,337.9 

8,337.9 

0 

Average  Annual 
Charges 

680.2 

359.1 

359.1 

0 

Perimeter  Lands  - 
Cooper  Lake 

First  Cost 

659.5 

659.5 

0 

0 

Average  Annual 
Charges 

43.9 

43.9 

0 

0 

Totals 

First  Cost 

16,432.2 

8,997.4 

8,337.9 

0 

Average  Annual 
Charges 

724.1 

403.0 

359.1 

0 

b.  Benefit-Cost  Analysis.  Procedures  followed  in  estimating  the 
benefits  of  the  four  plans  are  described  in  Appendix  C.  Cost  estimates 
for  each  of  the  plans  are  shown  in  more  detail  in  Sections  II,  III,  and 
IV  of  this  appendix,  as  appropriate.  It  should  be  noted  that  in  some 
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cases  benefits  and  costs  of  the  Reservoir  and  Levees  plan  and  the 
Reservoir  Only  plan  differ  from  those  presented  in  the  final  EIS,  even 
though  they  are  both  on  the  July  1974  price  level.  These  differences 
result  from  reanalyses  made  for  preparation  of  the  supplemental  EIS. 
Therefore,  July  1974  benefit  and  cost  data  found  in  the  supplemental 
EIS  and  its  appendixes  should  be  considered  to  supersede  data  in  the 
final  EIS  where  discrepancies  are  found.  Benefits  and  costs  asso¬ 
ciated  with  the  final  array  of  alternatives  are  presented  in  table  46. 

The  benefit-cost  analysis  yields  two  parameters  for  economic 
evaluation  of  alternatives;  the  benefit-cost  ratio  and  net  benefits. 
The  benefit-cost  ratio  is  a  measure  of  rate  of  return  on  the  total 
investment  and  should  exceed  unity  for  an  investment  to  be  economi¬ 
cally  justified.  Net  benefits  give  the  difference  between  average 
annual  costs  and  benefits  and  should  be  maximized  for  economic  optimi¬ 
zation  of  the  scale  of  the  project.  From  table  46  it  can  be  noted 
that,  although  all  four  alternatives  are  economically  justified,  both 
the  benefit-cost  ratio  (i.e.,  rate  of  return)  and  net  benefits  are 
maximized  with  the  Reservoir  Only  plan.  This  plan  would  clearly  be 
the  preferred  alternative  from  an  economic  standpoint. 

c.  Environmental  Analysis.  The  environmental  impacts  of  each  of 
the  four  alternatives  are  described  and  analyzed  in  detail  in  Section 
V  of  the  supplemental  EIS.  These  impacts  are  briefly  summarized  in 
the  following  subparagraphs. 

(1)  Reservoir  and  Levees.  The  beneficial  impacts  of  this  plan 
include  providing  30-year  flood  protection  to  24,300  acres  of  agricul¬ 
tural  land  along  the  South  Sulphur  and  Sulphur  Rivers;  273,000  acre- 
feet  of  water  supply  storage  in  Cooper  Lake  and  the  potential  for  an 
additional  120,000  acre-feet  of  water  supply  storage  in  Wright  Patman 
Lake  for  municipal  and  industrial  water  supply;  933,200  recreation 
days  per  year;  and  about  10,000  acres  of  perimeter  project  lands  to 

be  managed  for  fish,  wildlife,  recreation,  and  flood  storage  purposes. 
Adverse  impacts  include  inundation  of  19,305  acres  and  21  miles  of 
stream;  levee  and  channel  construction  on  approximately  800  acres; 
induced  clearing  of  12,820  acres  of  wooded  and  semiwooded  lands, 

7,600  acres  of  which  arc  considered  to  be  wetlands;  temporary  air, 
noise,  and  water  pollution  during  construction;  periodic  inundation 
of  all  or  part  of  3,435  acres  in  the  flood  control  pool;  and  realign¬ 
ment  of  16  miles  of  river  with  channel  construction.  To  mitigate  for 
fish  and  wildlife  habitat  losses  would  require  acquisition  and  manage¬ 
ment  of  48,600  acres  of  primarily  wooded  land  and  development  of 
perimeter  lands  at  an  average  annual  cost  of  $724,100. 

(2)  Reservoir  Only.  Beneficial  impacts  of  this  plan  include  30- 
year  flood  protection  of  12,900  acres  of  agricultural  lands;  273,000 
acre-feet  of  municipal  and  industrial  water  supply  storage  in  Cooper 
Lake  with  the  potential  for  120,000  acre-feet  in  Wright  Patman  Lake; 
933,200  annual  recreation  days;  and  management  of  10,000  perimeter 
acres  for  fish,  wildlife,  recreation,  and  flood  control  storage. 
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Adverse  impacts  include  inundation  of  19,305  acres  and  21  miles  of 
stream;  induced  clearing  on  4,060  acres  of  wooded  and  semiwooded 
lands,  2,000  acres  of  which  are  considered  to  be  wetlands;  periodic 
inundation  of  all  or  part  of  3,435  acres  in  the  flood  control  pool; 
and  temporary  air,  noise,  and  water  pollution  during  construction. 
Mitigation  for  fish  and  wildlife  habitat  losses  would  require  ac¬ 
quisition  and  management  of  25,500  acres  of  primarily  wooded  lands 
and  development  of  perimeter  lands  at  an  average  annual  cost  of 
$403,000. 

(3)  Water  Supply  Only  Reservoir.  The  beneficial  impacts  include 
273,000  acre-feet  of  storage  for  municipal  and  industrial  water  supply 
and  about  275,000  recreation  days  annually.  Adverse  impacts  include 
inundation  of  19,305  acres  and  21  miles  of  stream  and  temporary  air, 
noise,  and  water  pollution  during  construction.  Mitigation  for  fish 
and  wildlife  habitat  losses  would  require  acquisition  and  management 
of  25,500  acres  of  primarily  wooded  habitat  at  an  average  annual 

cost  of  $359,100. 

(4)  Nonstructural  Flood  Plain  Management .  Beneficial  impacts 
include  allowing  9,900  acres  of  semiwooded  and  cleared  land  in  the 
30-year  flood  plain  to  revert  to  bottomland  hardwoods;  increased 
habitat  value  on  24,200  acres  in  the  recreation  corridor;  542,000 
recreation  days  annually;  reduction  of  fence  damages  in  areas  where 
the  need  for  fences  is  reduced;  and  increased  productivity  on  land 
in  the  3-  to  30-year  flood  plain  through  conversion  from  grazing  to 
hay  production.  Adverse  impacts  include  reduced  productivity  on 
agricultural  land  in  the  3-year  flood  plain;  removal  of  24,200 
acres  from  private  ownership;  and  reduced  habitat  value  on  the  3- 

to  30-year  flood  plain  due  to  conversion  to  hay  production  and 
clearing  of  2,400  wooded  acres.  No  compensation  for  fish  and  wild¬ 
life  habitat  losses  would  be  required  with  the  nonstructural  flood 
plain  management  plan. 


Social-Economic  Impact  Assessment 

The  principal  aim  of  these  investigations  was  to  identify  and 
measure  the  likely  social  and  economic  impacts  expected  to  result 
from  the  implementation  of  the  various  plans  of  improvement  under 
consideration  for  the  Cooper  Lake  and  Channels  project.  When  ana¬ 
lyzed,  these  effects  formed  the  basis  for  evaluations  of  both  the 
beneficial  and  adverse  contributions  attributable  to  the  various 
plans  investigated. 

The  scope  of  these  investigations  encompassed  consideration  of 
selected  social  and  economic  parameters  given  "with"  and  "without" 
project  conditions.  These  evaluations  were  made  following  the  re¬ 
quirements  set  forth  in  Section  122  of  the  River  and  Harbor  Act  of 
1970  (Public  Law  91-611)  and  other  Corps  procedures.  A  list  of  the 
pertinent  social  and  economic  parameters  identified  and  evaluated 
as  part  of  these  studies  is  displayed  in  table  47.  In  addition. 
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TABLE  47 

SOCIAL  AND  ECONOMIC  EFFECT  PARAMETERS  ADDRESSED  IN  THE  STUDY 


Effect  Parameter 

•Desirable  Regional 
Growth 

Population  Mobility 

Population  Density 

•Population 

Displacement 

•Employment/Labor 

Force 


Personal  Income/ 
Per  Capita  Income 


Land  Use 


Transportation 


•Business  and 
Industrial  Activity 


•Displacement  of  Farms/ 
Agricultural  Activity 


•Tax  Revenues 


•Property  Values 


•Public  Facilities 


Measurement  Unit  Evaluated  or  Considered 


Definition  Used 

Development  of  the  population  and  economy 
of  a  region  in  a  manner  consistent  with  the 
goals  and  planning  objectives  of  regional, 
state,  and  federal  planning  agencies. 

The  ability  of  a  household  to  move  from  one 
residence  to  another,  influencing  factors 
including  economic  well-being,  regional 
job  opportunities,  psychological  propensity 
to  move,  and  others. 

The  number  of  people  per  unit  area. 

The  removal  of  residents  from  an  area  as  a 
result  of  the  acquisition  of  land  and  struc¬ 
tures  thereon  for  public  works  projects. 

Employment  refers  to  the  proportion  of  the 
available  work  force  that  has  jobs;  the  labor 
force  is  defined  as  all  persons  16  years  old 
or  older  who  are  employed,  seeking  employment, 
or  who  are  working  15  hours  a  week  or  more 
in  a  family  business. 

Personal  income  refers  to  the  income  re¬ 
ceived  from  wages,  salaries,  proprietor's 
income,  other  labor  income,  property  income, 
and  trasfer  payments.  Per  capita  is  a 
function  of  total  personal  income  divided 
by  population. 

The  existing  and  potential  future  manners  in 
which  man  may  utilize  various  land  areas 
that  may  be  affected  by  the  plan  being 
considered. 

The  accessible  movement  by  people  to  de¬ 
sired  destinations  from  both  local  and 
regional  points  of  origin  by  a  variety  of 
rapid,  safe,  comfortable ,  and  economical 
mean9 .  The  movement  of  commodities  given 
available  modes  of  transportation. 

All  commercial  and  industrial  enterprises 
within  the  study  area. 


Land  taken  out  of  production  of  plants  and 
animals  useful  to  food  and  fiber  needs 
of  man  in  favor  of  other  land  use. 

Income  from  taxation  by  local  governments. 


The  value  of  material  and  non-material 
economic  goods,  usually  referring  to  real 
estate  when  used  in  conjunction  with  taxa¬ 
tion  and  local  governments. 

The  physical  plants  associated  with  elec¬ 
tricity,  gas,  power,  water,  sewage,  trans¬ 
portation,  park,  librairies,  museums,  and 
similar  public  services. 


Measured  in  terms  of  changes  in  the  output  of 
goods  and  services  in  the  region,  either  directly 
or  indirectly  through  external  economies,  in¬ 
creased  employment,  and  changes  in  settlement 
patterns . 

Net  change  in  income  redistribution,  labor  market 
analysis,  disposable  income,  and  savings. 


Measures  include  size,  mobility  and  skills  of  the 
available  labor  force  and  the  number  of  jobs 
directly  supported  by  the  project  plan  and 
types  of  work  required  by  the  plan. 


Measured  in  terms  of  changes  in  total  personal 
income  and  per  capita  income . 


Analysis  of  the  present  and  projected  future 
uses  of  land  in  an  area. 


Measured  in  terms  of  distances  and  travel  times 
by  means  of  various  transportation  modes. 

Savings  in  transportation  savings  given  different 
modal  choices. 


Measured  in  terms  of  desirability  of  locating  a 
firm  in  the  area  and  public  expenditures  to  make 
plan-affected  area  more  attractive  for  industries 
and  for  families. 

Measured  in  terms  of  land  acreages  and  farm  units 
directly  displaced. 

Taxation  rates,  outstanding  indebtedness,  bonding 
capabilities,  and  likely  community  growth. 

Measured  in  terms  of  property  sales,  real  estate 
trends,  and  area  development. 


Effects  in  terms  of  objective  measurements, 
including  quantities  and  dollar  values,  and  sub¬ 
jective  terms,  such  as  health,  safety,  and 
conveniences . 


Number  of  people  per  unit  area. 
Number  of  people  displaced. 
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TABLE  47  (continued) 


Effect  Parameter 


Definition  Used 


♦Public  Services 


•Community  Cohesion 


•Desirable  Community 
Growth 


Recreation/Leisure 

Opportunities 


•Aesthetic  Values 


National  Economic 
Development 


Archeological 

Remains 


Historical 

Structures 


Measurement  Unit  Evaluated  or  Considered 


The  services  and  goods  supplied  to  the  public  Effects  in  terms  of  both  numbers  and  dollar  value* 
by  means  of  public  facilities  and  govern-  and  in  terms  of  subjective  judgments  relating  to 

mental  organizations,  such  as  electricity,  quality  of  services,  health,  and  safety, 
water,  gas,  police  and  fire  services,  street 
repairs,  park  maintenance,  and  recreation. 


The  unifying  force  or  attraction  of  a  common 
interest  that  keeps  a  group  of  people 
together  in  a  particular  area  long  enough 
to  effect  meaningful  interactions  typified 
by  the  establishment  of  community  patterns 
and  a  common  identity. 


Assessment  largely  by  subjective  interpretation 
of  those  psychological  forces  that  tend  to  band 
people  into  groups  such  as  church  congregations, 
civic  clubs,  or  community  organizations. 


An  increase  in  population  and  the  accompany-  Gaged  subjectively  in  terms  of  efrects  which  aid  , 

ing  economic  development  of  an  area  or  region  in  the  achievement  of  community  goals  and 

in  a  manner  that  is  consistent  with  goals  national  goals, 

and  planning  objectives  that  does  not  incur 

undesirable  change. 


That  portion  of  recreation  participation 
which  is  accounted  for  by  persons  partici¬ 
pating  in  outdoor  recreation  activities. 


Consideration  is  given  to  the  needs  for  adequate 
outdoor  recreational  opportunities  and  faciliti«| 
to  fulfill  the  potential. 


The  subjective  value  placed  on  the  percep 
tion  of  natural  or  manmade  scenic  beauty 
which  is  composed  of  factors  that  include 
topography,  flora,  fauna,  water,  and  vistas 
in  various  combinations. 


Can  only  be  measured  subjectively  in  relation  to 
the  philosophy  any  given  individual  or  group  of 
individuals  has  concerning  that  which  is  beautif* 
or  desirable  to  the  senses  or  pleasurable  to 
experience. 


Noise  is  considered  to  be  unwanted  and/or 
intrusive  sound  that  is  objectionable  to 
humans  in  either  volume  or  duration  or  that 
produces  an  undesirable  effect  on  wildlife. 


Subjective  assessment  of  the  amount  of  unwanted 
and/or  intrusive  sound. 


The  measurement  of  increases  in  national 
productive  output,  partially  reflected  in 
the  national  product  and  income  accounting 
framework  which  measures  the  flow  of  goods 
and  services  into  direct  consumption  or 
investment;  the  value  to  users  of  increased 
output  of  goods  and  services,  and  the 
value  of  output  resulting  from  external 


Benefit-cost  ratio  for  plan  of  improvement  unde 
consideration  and  the  physical  outputs  resultin 


Natural  remains,  such  as  fossils,  relic9, 
artifacts,  and  monuments,  that  evidence  past 
human  occupation,  presence,  and/or  activi¬ 
ties  in  the  absence  of  written  records. 


Significance  of  site/remains  is  assessed  by 
potential  of  the  site  to  add  to  the  body  of 
knowledge  about  man's  past. 


Structures,  with  or  without  their  associ¬ 
ated  sites,  whose  local,  regional,  or 
national  significance  i9  associated  with 
past  recorded  events  of  whose  design  makes 


Significance  of  structure  in  terms  of  archi¬ 
tecture,  style,  past  u3e,  uniqueness,  or 
association  with  historic  events. 


them  of  architectural  or  historical  interest 


Denotes  items  specifically  required  by  Section  122,  Public  Law  91-611  to  be  addressed  in  the  impact  analysis 
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the  definition  used  to  describe  the  effect  parameter  and  the  measure¬ 
ment  unit  evaluated  in  quantitative  and/or  qualitative  terms  under 
"with"  and  "without"  project  conditions  are  presented  in  the  table. 

a.  Study  Procedure.  Briefly,  the  effect  assessments  involved  an 
iterative  process  which  included  the  following  activities:  (1)  antici¬ 
pated  project  related  effects  were  identified  for  the  relevant  social 
and  economic  parameters  addressed  in  these  studies;  (2)  analyses  were 
made  to  quantify  and  qualify  the  effects  on  each  effect  parameter; 

(3)  displays  of  the  effects  were  prepared  and  compared;  (4)  evaluations 
were  conducted  to  measure  the  beneficial  and  adverse  effects  associated 
with  each  of  the  management  plans.  The  procedures  followed  to  achieve 
the  study  objective  were: 

(1)  Assemble  a  profile  of  existing  conditions  in  the  study  area. 
This  involved  assembly  of  pertinent  economic  and  social  data  for  each 
of  the  effect  parameters  listed  in  table  47.  Because  of  the  size  of 
the  project,  judgement  was  applied  in  determining  the  types  and  level 
of  detail  for  the  information  presented. 

(2)  Extend  the  profile  of  "without  project"  conditions  over  the 
expected  life  of  the  project  which  would  span  from  1990  (initial  year 
of  the  project)  to  2090  (final  year  of  project  life).  Projections 
were  produced  for  selected  future  years  beginning  with  the  initial 
year  1990,  which  reflected  the  "without  condition"  for  the  no  action 
alternative.  Conditions  were  held  constant  after  2040  over  the  re¬ 
maining  years  recognizing  the  uncertainties  associated  with  making 
such  a  projection  that  far  into  the  future.  These  projections  of 
economic  and  social  conditions  served  as  the  baseline  for  comparison 
of  the  effects  of  the  various  alternative  plans. 

(3)  Prepare  "with  project"  projections  for  each  alternative  con¬ 
sidered  through  the  expected  life  of  the  project.  These  projections 
were  prepared  for  comparable  periods  compiled  for  the  no  action  alter¬ 
native.  This  step  of  the  analysis  basically  involved  comparing  the 
inputs,  measures,  and  outputs  resulting  from  each  alternative  plan  to 
determine  changes  likely  to  occur  in  each  of  the  effect  parameters 
addressed . 

(4)  Identify  significant  effects  likely  to  accrue  to  implementa¬ 
tion  of  the  different  management  plans.  The  significant  effects  were 
established  by  determining  whether  an  effect  could  have  a  material 
bearing  on  the  decision  making.  Consideration  was  given  to  such 
factors  as  the  magnitude  of  change,  scarcity,  fragility,  resiliency, 
and  public  acceptance  and/or  disapproval  in  this  determination. 

(5)  Describe  and  display  the  significant  effects.  The  effects  of 
each  alternative  management  plan  were  described  objectively  and  de¬ 
signated  as  adverse  or  beneficial.  Where  practical,  the  effects  are 
presented  in  quantitative  terms. 

(6)  Evaluate  effects  resulting  from  each  plan.  Changes  in  base 
conditions  were  measured  against  the  anticipated  "with  project"  pro¬ 
file.  Particular  efforts  were  directed  in  describing  the  magnitude 
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of  change  identified.  A  summary  table  was  prepared  to  show  the  signi¬ 
ficant  adverse  and  beneficial  effects  of  each  plan  investigated. 

b.  Plans  Investigated.  The  study  encompassed  examination  of  four 
alternative  plans  which  provided  for  different  project  features  and 
levels  of  improvements  to  meet  the  water  resources  needs  of  the  Sulphur 
River  watershed.  Table  48  briefly  outlines  the  plan  objectives  and 
pertinent  features  provided  for  under  each  of  the  alternative  plans 
considered  in  detail  by  the  Fort  Worth  District.  The  no  action 
alternative,  or  status  quo  projected  future,  is  also  displayed  in 
table  48. 

c.  Study  Area.  In  the  initial  phases  of  the  study,  efforts  were 
directed  toward  addressing  the  likely  effects  under  "with  project" 
conditions  over  a  fairly  broad  geographic  area.  This  included  exami¬ 
nation  of  the  potential  effects  in  12  counties  in  the  general  vicinity 
of  the  project.  Examinations  were  made  of  the  causative  factors  and 
the  related  effects  produced  by  each  alternative.  Through  a  screening 
process,  the  study  area  was  then  drawn  down  to  give  detailed  considera¬ 
tion  to  the  significant  effects  likely  to  occur  from  the  improvements. 
The  major  impact  area  was  defined  to  include  six  counties  located 
adjacent  to  and  most  likely  affected  by  the  flood  control  components 
provided  for  under  each  management  plan.  Major  impacts  resulting 

from  water  supply  and  recreation  components  were  expected  to  occur 
primarily  in  three  counties.  The  names  of  the  counties  in  the  defined 
study  area  and  in  the  identified  significant  impact  areas  are  pre¬ 
sented  in  table  49. 

d.  Base  Data  Sources.  Pertinent  social  and  economic  data  utilized 
in  these  evaluations  were  principally  derived  from  available  published 
documents,  prior  consultant  reports,  and  Corps  reports  prepared  on 

the  subject  project,  and  from  working  papers  contained  in  Fort  Worth 
District's  files.  Extensive  new  data  collection  efforts  were  not 
undertaken  as  this  readily  available  information  was  considered  ade¬ 
quate  to  address  and  assess  the  likely  impacts  resulting  from  the 
improvements  considered. 

e.  Future  Without  and  With  Project  Conditions.  Forecasts  were 
prepared  on  probable  future  conditions  in  the  study  area  over  the  100- 
year  analysis  period  (1990-2090) .  This  basically  involved  projecting 
changes  in  population  and  economic  conditions  under  without  project 
and  with  project  conditions  in  order  to  determine  the  likely  impacts 
resulting  from  the  plans  investigated.  OBERS  Series  E  Projections, 
prepared  by  the  Bureau  of  Economic  Analysis,  Department  of  Commerce, 
served  as  principal  data  source  in  the  development  of  the  needed 
demographic  and  economic  forecasts.  The  OBERS,  State,  regional,  and 
SMSA  projections  were  disaggregated  to  the  county  level  for  use  in 
these  analysis.  Table  50  presents  population  projections  for 
selected  future  years  under  with  and  without  project  conditions. 

As  shown  in  the  table,  less  than  one  percent  difference  is  predicted 
between  without  and  with  project  conditions  by  the  50th  year  of 
project  life  (2040).  Selected  social  and  economic  parameters  which 
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TABLE  49 


LIST  OF  COUNTIES  LOCATED  IN  THE  STUDY  AREA 
AND  IN  THE  SIGNIFICANT  IMPACT  AREA 


Alternative 

Investigated 

Project  : 

Purpose  : 

Counties  : 

Located  in  the  : 
Study  Area  : 

Counties 

Identified  in  the 
Major  Impact 
Areas 

No  Action 

- 

- 

- 

Reservoir  & 

Flood  Damage 

1/ 

3/ 

Levees 

Reduction 

Water  Supply 

1/ 

2/ 

Recreation 

1/ 

2/ 

Reservoir  Only 

Flood  Damage 

1/ 

3/ 

Reduction 

Water  Supply 

1/ 

2/ 

Recreation 

1/ 

2/ 

Water  Supply  Only 

Water  Supply 

1/ 

2/ 

Comprehensive  Non- 

Flood  Damage 

1/ 

3/ 

structural 

Reduction 

1/  Includes  Delta, 

Fannin,  Franklin,  Hopkins,  Hunt, 

Lamar,  Red  River, 

Titus,  Collins, 

Dallas,  Kaufman 

and  Rockwall  counties. 

2/  Includes  Delta, 

Hopkins,  and  Hunt  counties. 

3 /  Includes  Delta,  Hopkins,  Franklin,  Lamar,  Red  River,  and  Titus 
counties. 
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TABLE  50 

POPULATION  PROJECTIONS  FOR  THE  12-COUNTY  STUDY  AREA 


County 

YEAR 

;  1974  y 

1990 

2/ 

2039/2089 

Future  : 

Without  : 

Future  . 

With  - 

Future 

Without 

Future 

With  - 

Delta 

4,854 

4,500 

4,500 

4,200 

5,000 

Fannin 

22,800 

25,200 

25,200 

35,500 

35,000 

Franklin 

5,856 

5,900 

5,900 

6,300 

6,300 

Hopkins 

21,681 

30,900 

30,900 

46,700 

56,000 

Hunt 

49,380 

54,100 

54,100 

85,600 

102,700 

Lamar 

37,641 

43,500 

43,500 

75,900 

75,900 

Red  River 

14,367 

15,400 

15,400 

23,700 

23,700 

Titus 

18,062 

16,700 

16,700 

19,500 

19,500 

Collins 

87,437 

211,000 

211,000 

433,600 

433,600 

Dallas 

1,408,896 

1,773,200 

1,773,200 

2,883,700 

2,883,700 

Kaufman 

34,173 

45,600 

46,600 

71,900 

71,900 

Rockwall 

8,633 

20,500 

20,500 

41,200 

41,200 

Total 

1,713,780 

2,246,500 

2,246,500 

3,727,800 

3,755,000 

1/  Base  Year 

2/  Assumed  first  year  of  project  life 

3/  All  three  structural  plans  investigated  have  the  same  impacts  on 
population  projections. 
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were  heavily  influenced  by  changes  in  population  are:  recreation, 
desirable  community  growth,  property  values,  and  land  use. 

Recreation  needs  in  the  affected  study  area  were  projected  on  a 
day  use  basis  with  growth  rates  based  on  population  data.  Experi¬ 
ences  at  completed  lake  projects  suggest  that  the  primary  recreational 
use  of  this  project  falls  within  the  day  use  category.  Recreation 
attendance  at  Corps  lakes  that  was  reviewed  in  making  these  projec¬ 
tions  were  Lewisville  Lake  (Garza-Little  Elm)  and  Whitney  Lake  in  the 
Fort  Worth  District.  The  day  use  market  area  (the  geographical  area 
from  which  80  percent  or  more  of  the  day  users  will  originate)  was 
determined  from  an  analysis  of  project  day  use  zones  and  per  capita 
use  rates  on  existing  similar  projects  elsewhere.  Analysis  of 
influencing  factors  included  competition  from  other  attractions  in 
the  region  and  time-distance-relationships,  and  demands  for  facilities 
identified  in  the  TORP. 

Current  real  estate  appraisals  were  utilized  in  determining  exist¬ 
ing  and  future  land  values  under  with  and  without  project  conditions. 
Future  estimates  on  property  values  were  developed  by  comparing  price 
levels  for  existing  developed  and  undeveloped  lands,  and  applying  the 
change  in  value  to  lands  that  would  be  expected  to  occur  as  a  result 
of  the  project.  For  an  example,  unimproved  agricultural  land  is 
estimated  to  be  about  $150/acre  with  intensified  land  at  $400/acre. 

The  difference  in  value  of  $250/acre  was  then  applied  to  those 
project  lands  that  would  be  intensified  or  enhanced.  The  resulting 
total  value  reflects  the  projected  increase  of  property  values  for 
various  alternative  plans  investigated .  Property  values  for  resi¬ 
dential  sites  were  projected  by  using  the  difference  between  current 
real  estate  prices  of  $400/acre  for  rural  cropland  and  $1, 500/acre 
for  lake  frontage  property.  The  difference  of  $1, 100/acre  reflects 
the  anticipated  increase  in  residential  property  values  for  the 
impact  area. 

Projected  agricultural  activity  in  the  study  area  was  forecasted 
based  on  1975  OBERS  Projections,  Regional  Economic  Activity  in  the  U.S., 
Series  E  Population  Supplement,  Agricultural  Projections,  Volumes  1, 

3,  and  4,  published  by  Water  Resources  Council,  Washington,  D.C. 

Growth  factors  were  developed  for  future  with  and  without  conditions 
using  comparable  data  from  similar  agricultural  areas  adjacent  to  the 
Cooper  Lake  project.  The  areas  selected  for  comparison  were  the  Lower 
Red  Region,  Upper  Trinity  Region,  and  Sabine  Region.  Projected  live¬ 
stock  and  agricultural  activity  within  the  region  was  applied  to 
forecast  future  without  conditions  through  project  life  1990-2090. 

The  with  project  growth  rate  factors  were  determined  based  on  changes 
in  land  use  and  the  increased  net  returns  the  farmer  and/or  rancher 
would  receive  as  a  result  of  more  intensified  use  of  these  lands.  A 
display  of  agricultural  values  under  with  and  without  project  condi¬ 
tions  is  presented  in  table  51. 

f.  Analysis  of  Alternative  Plans.  As  noted  earlier,  five  alter¬ 
natives  (including  without  project)  were  given  detailed  consideration 
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1/  projections  held  constant  from  2040  through  2989 
2/  Impacts  in  Delta  and  Hopkins  counties 


in  the  plan  formulation  studies.  Three  of  the  alternatives  (1)  without 
project  (status  quo  or  no  action),  (2)  Reservoir  and  Levee  alternative, 
and  (3)  Reservoir  Only  alternative  were  analyzed  in  prior  studies.  As 
a  result  of  follow-up  studies  made  by  the  Fort  Worth  District,  two 
additional  alternatives  were  added:  (1)  Water  Supply  Only,  and 
(2)  Comprehensive  Nonstructural .  The  following  analysis  addresses 
the  above  five  alternatives. 

(1)  Status  quo  (no  action)  alternative.  Under  this  alternative, 
91,200  acres  of  flood  plain  lands  would  continue  to  be  flooded  inter¬ 
mittently.  It  is  expected  that  local  residents  would  continue  to 
attempt  to  control  periodic  flooding  through  maintenance  of  the 
existing  levee  system.  An  inadequate  water  supply  would  continue  to 
prevail  for  much  of  the  service  area  forcing  local  water  supply 
sponsors  to  develop  the  same  or  other  surface  sources.  The  lack  of 

a  dependable  municipal  water  supply  is  expected  to  limit  the  future 
growth  potential  of  the  local  study  area.  Recreation  activities  are 
expected  to  remain  at  about  the  present  levels.  TMs  is  due  to  the 
lack  of  public  access  roads  into  the  flood  plain  and  much  of  the 
lands  being  in  private  ownership. 

(2)  Reservoir  and  Levees.  Under  this  plan,  which  is  a  multiple 
purpose  project,  there  are  provisions  for  flood  control,  recreation, 
and  water  supply  components. 

The  beneficial  impacts  are: 

Land  use.  Flood  protection  would  be  provided  for  about  24,300 
acres  of  flood  plain  lands  downstream  of  the  reservoir.  This  flood 
protection  would  be  provided  to  the  30-year  flood  frequency.  proxi- 
mately  9,520  wooded  acres  would  be  cleared  for  agricultural  u:  e . 

Property  values.  It  is  estimated  that  values  of  land  adja¬ 
cent  to  or  downstream  of  the  project  will  increase  from  about  $16.2 
million  to  about  $23.9  million  by  2040  resulting  in  an  increase  of 
about  $7.7  million.  Lake  front  property  of  2,844  acres  will  increase 
in  value  from  about  $400/acre  currently  to  an  estimated  $1, 500/acre 
by  2040  for  an  increase  of  about  $4.2  million.  The  total  increase  in 
property  value  for  the  project  area  is  estimated  to  be  about  $11.9 
million. 


Agricultural  activity.  Value  of  farm  products  sold  is  expected 
to  increase  from  1990  to  2040  by  about  $173  million.  This  higher  rate 
of  return  is  attributed  to  the  greater  productivity  of  flood  plain 
lands  being  protected.  The  area  to  be  impacted  from  this  plan  is  in 
Delta,  Hopkins,  Titus,  Lamar,  Red  River,  and  Franklin  counties.  Total 
increases  for  this  plan  in  value  of  farm  products  sold  is  about  $70 
million. 


Population .  An  increase  of  about  26,400  persons  in  Delta, 
Hopkins,  and  Hunt  counties  is  projected  to  occur  from  1990  through 
2040. 
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Recreation.  An  increase  in  recreation  days  of  about  933,200 
will  occur.  This  is  due  to  part  of  the  3,300  acres  of  land  bordering 
the  reservoir  being  developed  for  parks  and  recreational  areas,  and 
boating,  skiing,  swimming,  and  other  water  resource  activities 
occurring  on  the  lake. 

Mater  supply.  This  plan  would  provide  a  dependable  water 
supply  of  109  mgd  for  the  cities  of  Cooper,  Sulphur  Springs,  Irving, 
and  others. 

Community  cohesion.  Cohesion  within  the  local  areas  is  ex¬ 
pected  to  be  beneficial  due  to  construction  of  the  project.  The 
reservoir  will  provide  a  focal  point  for  the  communities  citizens 
to  rally  around. 

Aesthetic  values.  Upon  completion  of  construction  activities, 
the  reservoir  and  improved  recreational  areas  will  provide  a  pleasing 
scene  and  more  appeal  to  the  local  populace  and  for  visitors  to  the 
area . 


Desirable  community  growth.  Beneficial  growth  in  the  local 
area  is  anticipated  due  to  a  dependable  water  supply.  The  reservoir 
with  its  recreation  activities  would  significantly  increase  the  de¬ 
sirability  of  the  surrounding  communities  for  those  contemplating 
moves  to  a  rural  setting. 

Tax  revenues .  Gross  tax  revenues  resulting  from  implementa¬ 
tion  of  this  plan  are  estimated  to  increase  from  $395,400  in  1990  to 
about  $519,200  in  2040. 

The  adverse  impacts  of  this  plan  are: 

Displacement  of  farms.  Approximately  132  farm  units  totaling 
about  30,000  acres  will  be  displaced  due  to  land  purchase  and  con¬ 
struction  of  the  proposed  reservoir.  About  800  additional  acres 
would  be  required  for  levee  and  channel  rights-of-way. 

Displacement  of  people.  About  nine  families  or  21  people  will 
be  displaced  as  a  result  of  construction  and  subsequent  operation  of 
the  project. 

Land  use.  The  reservoir  pool  for  the  water  supply  and  rec¬ 
reation  components  of  the  project  (including  sediment  storage)  will 
result  in  a  loss  of  about  19,305  acres  of  land.  The  recreation 
feature  would  require  about  3,300  acres  of  land  to  be  used  for  park 
lands  and  other  recreational  purposes. 

Property  values.  Value  of’  land  in  the  project  area  including 
mitigation  lands  will  have  a  total  loss  of  about  $17.2  million. 

Mitigation  lands.  Under  this  plan  an  estimated  48,600  acres 
of  land  located  in  Titus,  Morris,  Bowie,  and  Cass  counties  would  be 
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acquired  in  fee.  Of  the  total  48,600  acres,  39,400  is  wooded  and 
9,200  acres  are  in  native  pasture.  This  loss  of  land  to  its  present 
productivity  would  be  an  adverse  impact. 

Tax  revenue.  Removal  of  about  79,400  acres  of  land  from  tax 
rolls  will  decrease  tax  revenue  by  about  $143,300  for  an  adverse  im¬ 
pact  . 

(3)  Reservoir  Only  Plan.  This  plan  includes  provisions  for  flood 
control,  water  supply,  and  recreation. 

The  beneficial  impacts  associated  with  this  plan  are: 

Recreation.  Recreation  days  would  increase  by  933,200. 
Approximately  3,300  acres  of  parks  and  recreational  lands  would  be 
made  available  to  the  public. 

Land  use.  About  12,900  acres  would  be  provided  flood  pro¬ 
tection  which,  in  turn,  would  permit  more  intensified  agricultural 
uses  of  these  lands.  Approximately  2,560  wooded  acres  would  be 
cleared  for  agricultural  uses. 

Aesthetic  values.  Construction  under  this  plan  would  have 
a  temporarily  disruptive  impact  on  the  aesthetics  of  the  area.  The 
visual  appearance  will  also  be  temporarily  spoiled  by  vehicle  move¬ 
ment,  earth  removal,  and  other  related  construction  activities. 

Upon  completion  of  construction  activities,  the  lake  setting  with 
its  park  and  recreation  sites  would  provide  an  overall  aesthetically 
pleasing  environment. 

Desirable  community  growth.  Construction  of  the  proposed 
project  will  stimulate  the  local  economy.  Desirable  growth  is  ex¬ 
pected  to  occur  in  the  area  through  new  residential  and  commercial 
facilities.  This  will  be  due  in  part  to  the  dependable  water  supply 
and  the  more  attractive  environment. 

Community  cohesion.  Following  construction  of  the  proposed 
project,  it  is  expected  to  be  enhanced  due  to  local  residents  having 
a  focal  point  in  the  reservoir  which  instills  pride  to  an  area’s 
people . 


Water  supply.  A  dependable  water  supply  of  about  109  mgd 
would  be  available  to  Cooper,  Sulphur  Springs,  Irving,  and  other 
cities  for  municipal  and  industrial  uses. 

Agricultural  activity.  An  estimated  net  increase  in  product 
value  of  about  $37.5  million  by  2040.  Value  of  farm  products  sold 
is  expected  to  increase  by  about  $140.5  million  from  1990  through 
2040. 


Population.  A  net  increase  of  about  26,400  persons  in 
Delta,  Hopkins,  and  Hunt  counties  is  projected  by  2040. 


Appendix  D 
127 


Property  values.  An  estimated  increase  in  property  values  of 
about  $4.7  million  on  12,900  acres  of  land  protected  from  flooding. 
Also,  2,844  acres  of  lake  front  property  will  increase  by  about  $4.2 
million.  Total  increase  in  property  value  is  estimated  to  be  about 
$8.9  million. 

Tax  revenues.  Gross  tax  revenues  from  implementation  of  this 
plan  are  estimated  to  increase  from  about  $395,400  in  1990  to  $512,600 
in  2040. 

The  adverse  impacts  of  this  plan  are: 

Land  use.  Areas  inundated  by  the  reservoir  would  require 
about  19,305  acres  of  land  which  would  be  irretrievably  lost.  The 
recreation  feature  would  require  about  3,300  acres  of  land. 

Property  values.  An  estimated  total  loss  of  about  $12.3 
m: llion  in  property  values  within  the  project  area,  including  miti¬ 
gation  lands. 

Displacement  of  farms.  Approximately  132  farm  units  totaling 
about  30,000  acres  will  be  displaced  due  to  land  purchase  and  con¬ 
struction  of  the  proposed  project. 

Displacement  of  people.  About  nine  families,  or  21  people, 
will  be  displaced  due  to  the  proposed  project. 

Mitigation  lands.  An  estimated  25,500  acres  of  land  in  Titus, 
Morris,  Bowie,  and  Cass  counties  will  be  acquired  in  fee.  Of  the 
total  20,300  acres  is  wooded,  and  5,200  is  in  native  pasture. 

Tax  revenue.  Removal  of  an  estimated  55,500  acres  from  the 
tax  roll  will  result  in  a  tax  revenue  loss  of  about  $92,600. 

(4)  Water  Supply  Only  Plan.  This  is  a  single  purpose  plan  pro¬ 
viding  water  supply  for  municipal  and  industrial  purposes.  Limited 
recreation  will  occur  with  the  plan. 

The  beneficial  impacts  associated  with  this  plan  are: 

Recreation .  Minimal  facilities  will  be  provided  for  health 
and  safety  purposes.  This  will  include  two  boat  ramps  and  10  turn¬ 
arounds.  Recreation  days  generated  from  these  facilities  being 
available  are  estimated  to  be  about  275,000. 


Aesthetic  values.  During  the  construction  activities,  the 
aesthetic  appeal  of  the  area  would  temporarily  decrease.  Upon  com¬ 
pletion  of  the  project,  the  area  will  be  very  appealing  to  those  who 
find  water  vistas  pleasing.  There  will  be  an  overall  beneficial 


impact  within  the  project  area. 


Desirable  community  growth.  The  improved  water  supply  and 
the  appeal  of  a  rural  setting  is  projected  to  create  a  desirable 
growth  rate  in  the  area. 
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Population .  Growth  in  the  study  area  is  estimated  to  be  about 
26,400  persons  by  2040.  The  major  portion  of  the  population  increase 
is  expected  to  occur  in  the  immediate  vicinity  of  the  reservoir. 

Community  cohesion.  Temporary  disruptions  will  occur  during 
land  purchase  and  construction  activities.  Over  the  life  of  the 
project,  community  cohesion  is  expected  to  be  beneficial  due  to  the 
reservoir  serving  as  a  focal  point  of  community  pride  for  the  area's 
residents. 

Water  supply.  A  dependable  water  supply  of  about  109  mgd 
would  be  available  to  Cooper,  Sulphur  Springs,  Irving,  and  other 
cities  for  municipal  and  industrial  users. 

Property  values.  About  2,844  acres  of  lake  front  property 
will  increase  in  value  by  an  estimated  $4.2  million. 

Tax  revenue.  Gross  tax  revenues  will  increase  from  about 
$27,800  in  1990  to  $104,200  in  2040. 

The  adverse  impacts  of  this  plan  are: 

Land  use.  Construction  of  the  reservoir  will  require  ac¬ 
quisition  of  about  22,075  acres  of  land.  Of  this  total,  19,305  acres 
will  be  needed  for  the  water  conservation  pool  and  2,770  acres  for  a 
buffer  zone  for  fluctuation  in  the  lake's  water  levels. 

Property  values.  The  purchase  of  project  lands  including 
mitigation  lands  will  result  in  a  loss  estimated  at  about  $12.1 
million.  This  will  be  an  irreversible  commitment  of  these  lands. 

Displacement  of  people.  About  nine  families,  or  21  people, 
will  be  displaced  due  to  land  acquisition  and  construction  of  the 
reservoir.  This  should  be  a  short-term  adverse  impact  as  most 
people  tend  to  relocate  within  the  same  general  area. 

Displacement  of  farms.  There  will  be  about  90  farm  units 
totaling  22,075  acres  displaced  under  this  plan.  These  farm  units 
are  located  within  that  land  area  being  acquired  for  construction 
of  the  proposed  project.  This  will  be  a  major  adverse  impact  due 
to  the  irreversible  commitment  of  lands. 

Mitigation  lands.  An  estimated  25,500  acres  of  land  would 
be  acquired  in  fee  under  this  plan.  These  lands  are  located  in  Titus, 
Bowie,  Morris,  and  Cass  counties.  Removal  of  these  lands  from  their 
present  productivity  will  result  in  an  adverse  impact. 

Tax  revenue.  Removal  of  47,575  acres  of  land  from  tax  rolls 
will  result  in  a  total  tax  revenue  loss  of  about  $98,400. 

(5)  Comprehensive  Nonstructural  Plan.  A  total  of  about  85,300 
acres  would  be  impacted  by  this  plan.  Of  this  amount,  about  66,200 
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acres  are  recommended  to  be  included  in  a  natural  habitat  zone.  About 
9,900  acres  of  cleared  and  semicleared  land  within  this  zone  would 
naturally  succeed  to  bottomland  wooded  habitat.  There  are  19,100 
acres  in  a  3-year  to  30-year  flood  zone,  of  which  15,000  acres, 
currently  in  cattle  production,  would  be  reduced  to  3,200  acres  and 
12,700  acres  would  be  put  into  hay  production.  In  addition,  3,200 
acres  of  currently  wooded  land  would  be  converted  to  tree  farming 
land . 

The  beneficial  impacts  are: 

The  66,200  acres  proposed  for  the  natural  habitat  zone  would 
insure  stability  for  the  remaining  wildlife  population.  The  return 
of  the  land  to  its  natural  state  would  provide  adequate  areas  for 
animal  and  bird  watching  activities. 

Land  use .  A  conversion  of  12,700  acres  of  livestock  production 
lands  to  hay  production  would  have  a  beneficial  impact  due  to  a  change 
to  highest  and  best  use  of  the  land. 

Recreation .  An  estimated  570,000  recreation  days  would  be 
provided  under  this  plan  with  the  acquisition  of  24,200  acres  for 
recreation  purposes. 

Aesthetic  values.  Designation  of  24,200  acres  of  lands  as 
recreation  areas  would  improve  aesthetic  values  for  those  persons 
that  enjoy  lands  remaining  in  their  natural  setting. 

The  adverse  impacts  are: 

Agricultural  activity.  Farm  products  sold  are  estimated  to 
decrease  from  about  $6.7  million  under  without  project  conditions  to 
about  $5.0  million  under  with  project  conditions  for  a  loss  of  $1.7 
million  over  the  life  of  the  project. 

Property  values.  The  changes  in  land  use  proposed  by  this 
plan  will  result  in  a  loss  of  about  $1.2  million. 

Tax  revenues.  An  estimated  loss  of  tax  revenues  of  about 
$22,000  on  project  lands  due  to  a  change  in  agricultural  activity. 

In  addition,  purchase  of  recreation  lands  will  result  in  an  estimated 
tax  loss  of  about  $55,800.  The  total  estimated  loss  is  $77,800. 

g.  Summary  of  Findings.  The  net  effects  of  the  Social-Economic 
Impact  Assessment  for  the  Cooper  Dam  and  Lake  project  are  discussed  in 
the  narrative  below  and  displayed  in  table  52. 

(1)  Reservoir  and  Levees  plan.  Implementation  of  this  plan  will 
lead  to  a  slight  increase  in  population,  greatly  expanded  recreation 
facilities,  and  an  overall  increase  in  agricultural  production.  Land 
uses  will  change  as  a  result  of  flood  protection  downstream  of  the 
reservoir.  Other  land  use  changes  will  occur  in  the  immediate  vici¬ 
nity  of  the  reservoir  impoundment  as  demand  for  lake  front  residential 
property  expands. 
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The  major  long-term  economic  benefits  accruing  to  the  local  area 
as  a  result  of  construction  of  Cooper  Dam  and  Lake  include  flood  damage 
reduction  on  about  24,300  acres  downstream  of  the  reservoir,  an  ade¬ 
quate  water  supply,  and  induced  growth  in  the  reservoir  area  due  to 
recreational  activity  and  new  residential  construction.  In  the  vici¬ 
nity  of  the  reservoir,  land  use  and  property  value  changes  can  be 
expected  between  1990  and  2040  an  new  population,  new  residences, 
and  commercial  establishments  are  attracted  to  the  area.  Downstream 
of  the  reservoir,  a  long-term  increase  in  agricultural  productivity 
will  occur  due  to  flood  damage  reduction  with  accompanying  intensi¬ 
fication  of  agricultural  lands.  Opportunities  for  future  growth  in 
the  Cooper-Sulphur  Springs  area  will  be  enhanced  by  an  adequate  water 
supply  afforded  by  the  reservoir. 

The  adverse  impacts  associated  with  this  plan  include  a  loss  in 
agricultural  land  and  temporary  disruption  in  community  cohesion  due 
to  the  displacement  of  nine  families.  Project  land  values  will  sustain 
a  net  loss  and  about  132  farm  units  will  be  displaced.  Aesthetic  value 
will  suffer  in  the  opinion  of  some  who  prefer  the  undeveloped  land¬ 
scape;  others  will  prefer  the  lake  and  its  surroundings. 

The  major  social  benefits  resulting  from  the  project  is  the  provi¬ 
sion  for  an  estimated  933,200  recreation  days  and  the  greatly  enhanced 
aesthetic  appeal  of  the  area  due  to  park  facilities  and  water  related 
activities. 

(2)  Reservoir  Only.  The  impacts  associated  with  this  plan  are 
essentially  the  same  as  the  Reservoir  and  Levees  plan.  A  slight  in¬ 
crease  in  population  expanded  recreation  facilities  and  an  increase  in 
agricultural  production.  Land  uses  will  change  as  a  result  of  flood 
protection  downstream  of  the  reservoir.  Other  land  use  changes  will 
occur  in  the  immediate  vicinity  of  the  reservoir  as  demand  for  resi¬ 
dential  property  increases. 

The  major  long-term  economic  benefits  occurring  to  the  local  area 
as  a  result  of  construction  of  Cooper  Dam  and  Lake  include  flood  damage 
reduction  on  about  12,900  acres  downstream  of  the  reservoir,  an  ade¬ 
quate  water  supply  of  109  mgd ,  and  induced  growth  in  the  vicinity  of 
the  reservoir  resulting  from  increased  recreational  activity  and  new 
residential  construction.  Land  use  and  property  values  will  change 
between  1990  and  2040  as  new  residents  and  commercial  establishments 
are  attracted  to  the  area.  A  long-term  beneficial  increase  in  agri¬ 
cultural  production  will  occur  downstream  of  the  reservoir  due  to 
intensification  of  lands  protected  from  flooding.  Opportunities  for 
growth  in  the  surrounding  area  will  be  enhanced  by  the  water  supply 
afforded  by  the  reservoir.  The  major  social  benefits  resulting  from 
the  project  are  an  estimated  933,200  recreation  days  by  2040,  and  the 
aesthetic  appeal  of  the  area  after  construction  activities  have  ended. 

The  adverse  impacts  associated  with  this  plan  include  a  loss  in 
agricultural  land  and  temporary  disruption  in  community  cohesion  due 


Appendix  D 
134 


to  the  displacement  of  nine  families.  Project  land  values  will  sustain 
a  net  loss  and  about  132  farm  units  will  be  displaced.  Aesthetic  value 
will  suffer  in  the  opinion  of  some  who  prefer  the  undeveloped  land¬ 
scape;  others  will  prefer  the  lake  and  its  surroundings. 

(3)  Water  Supply  Only.  Implementation  of  this  plan  will  lead  to 
a  slight  increase  in  population,  minimum  recreational  use,  and  changes 
in  land  use  in  the  vicinity  of  the  reservoir. 

The  long-term  economic  benefits  associated  with  this  plan  include 
an  adequate  water  supply  of  109  mgd  and  induced  growth  around  the 
reservoir  and  immediate  area  due  to  the  increased  recreational  activity 
and  demand  for  residential  construction.  In  the  vicinity  of  the  reser¬ 
voir,  land  use  and  property  values  changes  can  be  expected  between 
1990-2040  as  new  population,  new  residences,  and  commercial  establish¬ 
ments  are  attracted  to  the  area.  Opportunities  for  future  growth  will 
be  enhanced  by  the  reservoir. 

The  major  social  benefits  resulting  from  the  project  is  the  provi¬ 
sion  of  an  estimated  275,000  recreation  days  by  2040,  and  the  enhanced 
aesthetic  appeal  of  the  area  due  to  a  large  body  of  water  which  has 
appeal  to  some. 

The  adverse  impacts  that  will  occur  as  a  result  of  this  plan  is  the 
acquisition  of  22,075  acres  of  land  for  project  purposes  which  will  be 
an  irreversible  loss,  and  a  loss  in  land  values.  In  addition,  about 
90  farm  units  with  displacement  of  approximately  nine  families  will 
occur.  A  temporary  disruption  in  community  cohesion  will  occur  due  to 
construction  activities  and  aesthetic  appeal  may  suffer  as  some  prefer 
undeveloped  river  basin  landscape. 

(4)  Comprehensive  Nonstructural  Plan.  Implementation  of  this  plan 
would  lead  to  a  decline  in  livestock  productivity,  a  conversion  of  about 
9,900  acres  of  existing  pasture  land  to  its  natural  state,  and  a  loss 

in  property  value  of  about  $4.2  million. 

The  beneficial  impacts  associated  with  this  plan  would  be  the  return 
of  9,900  acres  to  wooded  land  which  would  enhance  wildlife  and  the 
natural  condition.  The  66,200  acres  of  land  recommended  for  a  natural 
habitat  zone  would  benefit  the  existing  wildlife  population.  Activities 
such  as  bird  watching  and  hiking  would  be  enhanced  on  the  24,200  acre 
recreation  corridor. 

The  adverse  impacts  are  an  estimated  loss  in  livestock  productivity 
due  to  conversion  of  12,700  acres  of  existing  land  from  its  present  use 
and  the  adversity  of  the  local  areas  continuing  efforts  to  provide  an 
adequate  water  supply.  The  acquisition  of  about  24,200  acres  of  bottom¬ 
land  within  the  3-year  flood  zone  for  recreation  purposes  will  result 
in  a  loss  of  tax  revenue  estimated  to  be  about  $55,800. 
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Summary  Comparison  of  Alternative  Plans 


A  display  of  the  net  results  of  economic,  environmental,  and  socio 
economic  analyses  related  to  the  four  alternatives  of  the  final  array 
is  presented  in  table  52. 


Selection  of  Supplemental  EIS  Recommended  Plan 

Based  on  evaluations  and  assessment  of  impacts  of  the  four  alter¬ 
natives  of  the  final  array,  the  Reservoir  Only  plan  was  selected  for 
implementation.  This  plan  was  shown  to  be  the  best  economically  both 
in  terms  of  benefit-cost  ratio  (1.7)  and  net  benefits  ($2,041,800)* 

The  plan  would  satisfy  the  municipal  and  industrial  water  supply 
needs  of  local  sponsors  through  the  year  2030  as  well  as  make  possible 
the  conversion  of  120,000  acre-feet  of  flood  control  storage  in  Wright 
Patman  Lake  to  water  supply.  The  plan  would  provide  30-year  flood  pro 
tection  to  12,900  acres,  over  75  percent  of  which  are  either  cleared 
or  semiwooded.  In  contrast,  although  the  Reservoir  and  Levees  plan 
would  provide  30-year  protection  to  24,300  acres,  the  cleared  and 
semiwooded  portion  would  only  be  50  percent.  The  remaining  11,900 
acres  are  wooded,  consisting  almost  exclusively  of  bottomland  hard¬ 
woods  and  wetlands.  The  Reservoir  Only  plan  would  require  almost 
one-half  the  acres  of  land  to  mitigate  for  fish  and  wildlife  habitat 
losses  as  would  the  Reservoir  and  Levees  plan.  The  Water  Supply  Only 
plan  would  require  about  the  same  acreage,  though  actual  mitigation 
bv  a  non-Federal  sponsor  is  speculative. 

The  Comprehensive  Nonstructural  plan  would  cause  fewer  and  less 
severe  environmental  impacts  but  it  would  not  satisfy  water  supply 
needs  without  the  addition  of  a  reservoir,  and  would  be  rather  un¬ 
certain  in  terms  of  flood  damage  reduction  and  intensification  outputs 
due  to  the  voluntary  nature  of  the  agricultural  zoning  portion  of  the 
plan. 
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SECTION  VII  -  RECOMMENDED  PLAN 


Plan  Description 

The  Reservoir  Only  plan  which  was  selected  for  implementation  as 
a  result  of  the  supplemental  EIS  studies  consists  of  Cooper  Lake  and 
levee  4RSS  spur.  Pertinent  data  from  these  features  is  found  in 
table  7  of  this  appendix.  The  plan  is  depicted  on  plate  C. 

The  plan  remains  as  previously  described  in  Sections  II  and  VI 
of  this  appendix. 

As  previously  described,  the  Reservoir  Only  plan  reduces  the  30- 
year  flood  plain  downstream  of  the  dam  along  the  South  Sulphur  and 
Sulphur  Rivers  by  approximately  12,900  acres.  This  area  is  shown  on 
plate  E  between  the  existing  and  modified  30-year  flood  plain  delin¬ 
eations. 


Hydropower  Analysis 

A  preliminary  analysis  was  undertaken  to  determine  the  potential 
feasibility  for  the  addition  of  hydroelectric  generating  facilities 
to  Cooper  Lake  under  current  conditions.  The  flow-duration  technique 
described  in  "Feasibility  Studies  for  Small  Hydropower  Addition,  A 
Guide  Manual"  (published  in  July  1979  by  the  Hydrologic  Engineering 
Center  and  the  Institute  for  Water  Resources)  was  used  in  this  analysis. 
The  dependable  water  supply  yield  of  164  cfs  (excluding  5  cfs  desig¬ 
nated  for  low  flow  releases)  was  subtracted  from  available  flows 
since  all  water  supply  contractors  are  expected  to  divert  water  from 
the  lake  upstream  of  the  dam.  Additional  losses  to  evaporation, 
seepage,  and  leakage  will  occur  but  were  not  included  in  calcula¬ 
tions.  The  15  percent  point  was  chosen  for  installed  capacity  which 
resulted  in  a  design  flow  of  210  cfs.  Head  was  chosen  by  assuming  a 
constant  pool  elevation  of  440  feet  msl,  a  constant  tailwater  eleva¬ 
tion  of  397  feet  msl,  and  a  1-foot  friction  head  loss  through  the 
pentstock;  resulting  in  a  net  head  of  42  feet.  Turbine  operation  was 
assumed  permissible  from  30  to  110  percent  of  design  flow.  These 
assumptions  yielded  an  installed  capacity  of  approximately  600  kw  and 
an  average  annual  energy  of  1,038.7  rnwh.  Benefits  of  $35,600  annually 
were  computed  using  unit  values  for  capacity  and  energy  as  furnished 
by  the  Federal  Energy  Regulatory  Commission  for  the  Southwest  Power 
Pool.  Average  annual  costs  totaling  $67,800  at  3-1/4  percent  interest 
were  estimated  using  "Hydropower  Cost  Estimating  Manual"  published 
in  May  1979  for  the  Institute  for  Water  Resources  by  the  Portland 
District,  Corps  of  Engineers.  The  resulting  benefit-cost  ratio  of 
0.54  indicates  that  hydropower  would  not  be  a  feasible  addition  to 
Cooper  Lake.  It  should  be  noted  that  liberal  assumptions  were  made 
in  this  analysis  so  a  more  detailed  analysis  would  likely  yield  an 
even  lower  benefit-cost  ratio. 
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Recreation  Analysis 

The  methodology  used  for  predicting  recreation  needs  follows  the 
instructions  presented  in  ER  1120-2-403  dated  26  March  1970.  The 
procedure  utilizes  the  "similar  project"  concept  for  recreation 
prediction.  This  technique  involves  using  recreation  information 
from  existing  projects  of  the  same  approximate  size  and  character. 

The  similar  projects  used  in  the  1980  analysis  were  Canton  Lake  in 
the  Tulsa  District  and  Somerville  and  Whitney  Lake  in  the  Fort  Worth 
District.  The  previous  (1974)  analysis  used  Whitney  and  Lewisville 
Lakes  as  similar  projects.  Lewisville  Lake  was  not  included  in  the 
1980  analysis  because  it  now  has  urban  lake  visitation  characteris¬ 
tics  which  are  not  fully  applicable  to  the  Cooper  Lake  market  area. 

a.  Day  Use  Market  Area.  Experience  at  completed  lake  projects 
in  the  Fort  Worth  District  and  at  similar  projects  elsewhere  suggests 
that  the  primary  recreational  use  of  this  project  falls  within  the 
day  use  category.  The  day  use  market  area  (the  geographical  area 
from  which  80  percent  or  more  of  the  day  users  will  originate)  was 
determined  from  an  analysis  of  project  day  use  zones  and  per  capita 
use  rates  on  existing  similar  projects  elsewhere.  Analysis  of  in¬ 
fluencing  factors  included  competition  from  other  attractions  in  the 
region  and  time-distance-use  relationships.  The  principal  day  use 
area  was  determined  to  be  approximately  100  road  miles  from  the 
project.  The  Cooper  Lake  market  area  is  shown  on  figure  8. 

b.  Existing  Population  Characteristics .  The  existing  popula¬ 
tion  of  the  day  use  market  area  is  a  mixture  of  urban  and  rural  pop¬ 
ulations.  Population  data  for  the  market  area  is  shown  by  county  in 
table  53. 

c.  Projected  Population.  The  population  within  the  day  use 
market  area  was  projected  from  the  base  year  1990  (year  project 
assumed  to  be  sufficiently  filled  for  pursuit  of  recreational 
activities)  through  the  year  2030.  These  projections  were  based  on 
OBERS  series  E  population  projections.  A  summary  of  the  projections 
by  decad''  shown  in  table  54. 


d.  Existing  Recreational  Opportunities.  There  are  numerous 
recreational  opportunities  existing  in  and  near  the  Cooper  Lake  area. 
These  opportunities  are  provided  by  both  the  private  and  public 


sectors  and  in  some  instances,  a  combination  of  the  two.  These 


existing  opportunities  are  discussed  in  detail  in  the  final  EIS , 


pages  11-54  through  11-67. 


e.  Recreation  Needs.  In  recent  years,  the  demand  for  outdoor 
recreation  opportunities  has  rapidly  increased  throughout  Texas. 
Changes  in  factors  such  as  population,  urbanization,  leisure  time, 
buying  power,  and  recreational  preferences  have  created  a  tremendous 
pressure  on  public  agencies  and  private  entities  to  provide  more 
outdoor  recreation  opportunities.  Under  the  provisions  of  the  Land 
and  Water  Conservation  Fund  Act,  each  state  must  develop,  maintain. 
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TABLE  53 


MARKET  AREA  POPULATION  BY  COUNTIES 


County 

1960 

Population 

1970 

Population 

Camp 

7,849 

8,005 

Collin 

41,247 

66,920 

Dallas 

951,527 

1,327,321 

Delta 

5,860 

4,927 

Fannin 

23,880 

22,705 

Franklin 

5,101 

5,291 

Hopkins 

18,594 

20,710 

Hunt 

39,399 

47,948 

Kaufman 

29,931 

32,392 

Lamar 

34,234 

36,062 

Morris 

12,576 

12,310 

Rains 

2,993 

3,752 

Red  River 

15,682 

14,298 

Rockwell 

5,878 

7,046 

Titus 

16,785 

16,702 

Upshur 

19,793 

20,976 

Van  Zandt 

19,091 

22,155 

Wood 

17,652 

18,589 

1,268,073 

1,688,109 

Source:  Texas  Almanac  (1978-1979) 
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PROJECTED  POPULATION  IN  THE  MARKET  AREA 
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and  keep  up-to-date  a  statewide  comprehensive  outdoor  recreation 
plan.  In  response  to  the  requirement,  the  Texas  Outdoor  Recreation 
Plan  (TORP)  of  1975  has  been  prepared  and  provides  the  guide  for 
outdoor  recreation  development  in  Texas. 

The  recreation  market  area  for  Cooper  Lake  includes  18  Texas 
counties  and  overlaps  TORP  planning  regions  11,  12,  13,  and  14. 

Corps  of  Engineers  studies  and  the  TORP  indicate  that  a  wide 
deficit  exists  between  the  projected  recreational  needs  in  the 
recreation  market  area  and  the  output  capacities  of  all  existing 
and  proposed  recreational  outlets.  All  studies  recognize  that 
there  is  a  critical  shortage  of  recreation  facilities  for  all 
activities  in  all  planning  regions  overlapping  the  recreation  market 
area.  It  is  expected  that  the  continued  growth  in  participation  in 
sport  fishing  activities  will  necessitate  additional  lakes,  fresh¬ 
water  boat  ramps,  fishing  piers,  barges,  and  marinas.  Additionally, 
there  is  a  need  for  improved  access  to  existing  lakes  and  streams 
and  for  better  management  of  these  existing  resources. 

Indications  are  that  recreation  needs  will  continue  to  exceed 
the  number  of  facilities  being  provided  and  that  additional  recrea¬ 
tional  outlets  will  be  needed  to  help  reduce  this  deficit.  (The 
cost  of  facilities  required  to  meet  these  needs  would  be  subject  to 
cost  sharing  by  a  non-Federal  entity  under  the  provisions  of  Public 
Law  89-72). 

Based  on  comparisons  of  current  and  future  demands  for  hunting 
lands,  there  will  be  a  tremendous  need  for  additional  hunting  lands 
in  the  South  Sulphur  River  basin  in  the  future.  A  number  of  special 
problems  exist  with  regard  to  providing  adequate  hunting  opportuni¬ 
ties  in  Texas.  According  to  the  TORP,  the  foremost  among  these 
problems  is  the  lack  of  access  to  private  lands  suitable  for  hunting. 
Other  problems  are  high  cost,  restrictive  leasing  practices  of 
private  landowners,  crowded  conditions  and  public  hunting  lands,  less 
than  optimum  distribution  of  wildlife  and  lands  available  for  hunting, 
low  harvest  rates,  and  the  critical  loss  of  high  quality  wildlife 
habitat  from  competing  land  uses.  The  alleviation  of  these  problems 
would  make  the  most  effective  contributions  toward  providing  more 
adequate  hunting  opportunities  for  Texas. 

According  to  the  TORP,  there  is  a  need  to  acquire  areas  that  are 
unique  or  that  have  particular  value  for  wilderness  preservation. 
Special  attention  will  be  given  to  preserving  the  critical  bottom¬ 
land  hardwood  and  coastal  marsh  areas  that  still  exist  in  a  relatively 
undisturbed  state.  Recreation  in  these  areas  should  revolve  around 
low  impact,  low  density  use  with  emphasis  on  interpretive  programs. 
Special  consideration  should  be  given  to  acquisition  of  wilderness 
areas  close  to  urban  centers. 
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The  need  for  preservation  of  natural  areas  for  open  space  and 
fish  and  wildlife  management  is  increasingly  apparent  as  more 
existing  areas  are  encroached  upon  by  commercial  or  housing  develop¬ 
ments  and  more  intensified  land  use.  The  State  of  Texas  has  identi¬ 
fied  sections  of  streams  and  rivers  which  have  potential  for  wild, 
scenic,  or  recreational  waterway  designation  and  has  also  identified 
areas  having  potential  for  future  trail  development. 

The  South  Sulphur  River,  because  of  extreme  fluctuations  in 
water  levels,  does  not  maintain  a  desirable  flow  of  canoeing, 
kayaking  or  rafting,  and  channelization  has  reduced  the  desirability 
of  the  natural,  scenic,  and  recreational  qualities  of  these  water 
courses  to  the  point  where  little  or  no  waterway  recreation  partici¬ 
pation  presently  occurs.  The  South  Sulphur  River  does  not  meet  the 
requirements  for  Federal  or  state  wild,  scenic,  or  recreational  river 
designation. 

The  acquisition  and  development  with  recreation  facilities  of  all 
or  portions  of  the  Sulphur  River  flood  plain  would  have  a  beneficial 
impact  on  the  area  by  restoring  and  maintaining  natural,  scenic,  and 
recreational  qualities  which  in  time  could  make  the  South  Sulphur 
River  desirable  for  inclusion  in  a  statewide  system  of  waterways  as 
a  recreational  waterway. 

The  Texas  Parks  and  Wildlife  Department  (TPWD)  in  its  Texas 
Trailways  report  points  out  that  opportunities  for  dispersed- type 
recreational  activities  such  as  hiking,  backpacking,  bicycling, 
horseback  riding,  nature  study,  and  primitive  camping  in  natural 
settings  close  to  home  are  rare  and  unusual  occurrences,  and  that 
flood  plains  have  excellent  potential  for  trail  development.  The 
Texas  Trailways  report  also  indicates  that  the  Arkansas-Texas 
Council  of  Governments  has  proposed  a  trail  system  which  would 
connect  Cooper  Lake  and  its  recreational  facilities  with  facilities 
at  Wright  Patman  Lake. 

f.  Resource  Requirements.  The  recreation  resources  require¬ 
ments  (needs)  are  shown  by  region  for  selected  outdoor  recreation 
activities  in  tables  55,  56,  57,  and  58.  Table  59  presents  a  summary 
of  these  requirements. 

g.  Determination  of  Recreation  Use. 

(1)  Selection  of  per  capita  use  rate.  In  order  to  minimize 
the  chance  of  an  erroneous  attendance  based  on  a  unique  situation, 
recreation  use  data  from  similar  projects  were  pooled  to  derive  a 
per  capita  use  curve.  The  per  capita  use  curve  automatically  takes 
into  consideration  competition  from  other  lakes  in  the  area  of  the 
similar  project,  since  the  visitation  records  are  actual  use.  For 
example,  actual  recorded  visitation  at  Lake  Whitney  occurred  despite 
competing  use  from  Waco,  Bardwell,  Navarro  Mills,  Belton,  Stillhouse 
Hollow,  Proctor,  Benbrook,  and  several  non-Federal  lakes  within  100 
miles  of  the  dam.  The  per  capita  use  rate  curves  for  three  similar 
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TABLE  55 


RESOURCE  REQUIREMENTS  FOR  RECREATION 
FACILITIES  IN  TORP  REGION  11 


Recreation  Resource 

Unit  of 

Measure 

Rural 

Resource 

Requirement 

1980  2000 

Urban 

Resource 
Requirement 
1980  2000 

Park  land 

Acre 

2,564 

7,061 

17,331 

58,438 

Hunting  lands 

Acre 

135 

190 

- 

- 

Camping 

Site 

159 

264 

- 

- 

Playgrounds 

Acre 

39 

134 

252 

1,808 

Picnicking 

Table 

2,090 

5,211 

69 

1,217 

Boat  ramps 

2  lanes/ramp 

37 

116 

54 

196 

Fishing  facilities 

Lin.  Yds. 

472 

727 

- 

- 

Bicycle  trails 

Mile 

3 

9 

106 

350 

Horseback  riding  trails 

Mile 

86 

272 

- 

- 

Combined  trails 
(Walk,  hike,  nature 
study) 

Mile 

0 

0 

242 

653 

Recreation  water 

Surface  Acre 

0 

0 

2,560 

15,697 

Swimming  beaches 

Sq.  Yds. 

625 

2,310 

- 

- 

SOURCE:  TORP,  Regional  Summary  Volume,  Region  11,  Dallas  Area,  page  78. 
Note:  Dashes  indicate  not  applicable. 
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TABLE  56 


RESOURCE  REQUIREMENTS  FOR  RECREATION 
FACILITIES  IN  TORP  REGION  12 


Recreation  Resource 

Unit  of 
Measure 

Rural 

Resource 

Requirement 

1980  2000 

Urban 
Resource 
Requirement 
1980  2000 

Park  land 

Acre 

17,143 

39,402 

157 

1,329 

Hunting  lands 

Acre 

365 

884 

- 

- 

Camping 

Site 

6,625 

12,669 

- 

- 

Playgrounds 

Acre 

2 

27 

0 

0 

Picnicking 

Table 

9,019 

20,492 

35 

58 

Boat  ramps 

2  lanes/ramp 

355 

872 

12 

23 

Fishing  facilities 

Lin.  Yds. 

1,062 

7,112 

- 

- 

Bicycle  trails 

Mile 

150 

346 

1 

2 

Horseback  riding  trails 

Mile 

221 

585 

- 

- 

Combined  trails 
(Walk,  hike,  nature 
study) 

Mile 

109 

239 

1 

23 

Recreation  water 

Surface  Acre 

0 

0 

974 

1,911 

Swimming  beaches 

Sq .  Yds. 

4,652 

16,944 

- 

- 

SOURCE:  TORP,  Regional 

Summary  Volume, 

Region  12, 

page  84. 

Note:  Dashes  indicate  not  applicable. 
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TABLE  57 


RESOURCE  REQUIREMENTS  FOR  RECREATION 
FACILITIES  IN  TORP  REGION  13 

Rural 

Resource 

Unit  of  Requirement 

Recreation  Resource  Measure  1980  2000 

Urban 
Resource 
Requirement 
1980  2000 

Park  land 

Acre 

2,058 

5,737 

719 

1,480 

Hunting  lands 

Acre 

0 

173 

- 

- 

Camping 

Site 

978 

1,986 

- 

- 

Playgrounds 

Acre 

2 

21 

0 

19 

Picnicking 

Table 

1,371 

4,620 

0 

5 

Boat  ramps 

2  lanes/ramp 

27 

75 

4 

8 

Fishing  facilities 

Lin.  Yds. 

299 

883 

- 

- 

Bicycle  trails 

Mile 

2 

4 

4 

7 

Horseback  riding  trails  Mile 

7 

17 

- 

- 

Combined  trails 

Mile 

13 

42 

14 

28 

(Walk,  hike,  nature 

study) 

Recreation  water 

Surface  Acre 

0 

0 

277 

615 

Swimming  beaches 

Sq.  Yds. 

216 

969 

- 

- 

SOURCE:  TORP,  Regional  Summary  Volume 

,  Region  13,  page  90 

Note:  Dashes  indicate  not  applicable 

• 
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TABLE  58 


RESOURCE  REQUIREMENTS  FOR  RECREATION 
FACILITIES  IN  TORP  REGION  14 

Rural  Urban 

Resource  Resource 


Recreation  Resource 

Unit  of 
Measure 

Requirement 
1980  2000 

Requirement 
1980  2000 

Park  land 

Acre 

12,039 

27,559 

1,077 

2,592 

Hunting  lands 

Acre 

0 

194 

- 

- 

Camping 

Site 

3,411 

6,942 

- 

- 

Playgrounds 

Acre 

2 

19 

0 

0 

Picnicking 

Table 

3,725 

9,969 

48 

65 

Boat  ramps 

2  lanes/ramp 

224 

558 

5 

11 

Fishing  facilities 

Lin.  Yds. 

2,956 

5,836 

- 

- 

Bicycle  trails 

Mile 

138 

268 

21 

53 

Horseback  riding  trails 

Mile 

337 

757 

- 

- 

Combined  trails 
(Walk,  hike,  nature 
study) 

Mile 

236 

501 

26 

49 

Recreation  water 

Surface  Acre 

0 

0 

237 

808 

Swimming  beaches 

Sq.  Yds. 

2,797 

7,535 

- 

- 

SOURCE:  TORP,  Regional 

Summary  Volume, 

Region 

14,  page 

96. 

Note:  Dashes  indicate  not  applicable 
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TABLE  59 


RESOURCE  REQUIREMENTS  FOR  RECREATION 
FACILITIES  IN  TORP  REGIONS  11,  12,  13,  AND  14 


Recreation  Resource 

Unit  of 
Measure 

Rural 
Resource 
Requirement 
1980  2000 

Urban 
Resource 
Requirement 
1980  2000 

All 

Areas 

1980  2000 

Park  land 

Acre 

33,804 

79,759 

19,284 

64,339 

53,088 

144,098 

Hunting  lands 

Acre 

500 

1,441 

- 

- 

500 

1,441 

Camping 

Site 

11,173 

21,861 

- 

- 

11,173 

21,861 

Playgrounds 

Acre 

45 

201 

252 

1,827 

297 

2,028 

Picnicking 

Table 

16,205 

40,292 

152 

1,345 

16,357 

41,637 

Boat  ramps 

2  lanes /ramp 

643 

1,621 

75 

238 

718 

1,857 

Fishing  facilities 

Lin.  Yds. 

4,789 

14,558 

- 

- 

4,789 

14,558 

Bicycle  trails 

Mile 

293 

627 

132 

412 

425 

1,039 

Horseback  riding  trails 

Mile 

651 

1,631 

- 

- 

651 

1,631 

Combined  trails 
(Walk,  hike,  nature 
study) 

Mile 

358 

782 

283 

753 

641 

1,535 

Recreation  water 

Surface  Acre 

0 

0 

4,048 

19,031 

4,048 

19,031 

Swimming  beaches 

Sq.  Yds. 

8,290 

27,758 

- 

- 

8,290 

27,758 

SOURCE:  TORP,  Regional  Summary  Volume,  Region  11,  12,  13,  and  14 
pages  78,  84,  90,  and  96. 
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projects  are  shown  on  figure  9.  Figure  9  also  shows  a  theoretical 
use  rate  curve  for  the  Cooper  project.  The  selection  of  the  per 
capita  use  rate  curve  for  Cooper  was  adjusted  through  "planner's 
judgment"  to  reflect  dissimilarities  in  the  projects,  competing 
recreational  resources  in  the  market  area,  and  the  availability  and 
cost  of  fuel. 

(2)  Estimating  total  initial  recreation  use.  After  the 
population  and  per  capita  use  rate  is  determined,  the  per  capita  rate 
multiplied  by  the  county  population  gives  the  expected  initial  rec¬ 
reation  day-use  for  the  base  year  1990  from  within  the  market  area. 

It  has  been  found  that  the  initial  recreation  use  from  within  the 
market  area  will  constitute  about  90  percent  of  the  total  recreation 
use  with  approximately  10  percent  originating  from  outside  the  market 
area.  From  the  project  survey  data,  overnight  use  is  estimated  to 

be  18  percent  of  the  total  use.  The  total  initial  recreational  use 
(base  year  1990)  are  computed  in  table  60. 

(3)  Projection  of  potential  recreation  use.  An  important 
part  of  the  recreation  analysis  of  the  proposed  project  is  the  esti¬ 
mation  of  potential  future  recreation  use.  Although  there  are  many 
factors  that  may  affect  future  recreation  attendance  projections, 
there  are  essentially  two  basic  items  to  be  considered:  (1)  antici¬ 
pated  increase  in  future  per  capita  use  rates,  and  (2)  population 
projections.  Because  present  recreation  participation  rates  on 
existing  projects  are  increasing  and  are  predicted  to  continue  in¬ 
creasing,  the  initial  per  capita  rates  must  be  adjusted  to  reflect 
the  anticipated  increase  in  per  capita  rates  by  decade.  The  initial 
per  capita  rate  was  adjusted  by  the  factors  presented  in  table  61. 


TABLE  61 

ADJUSTMENT  FACTORS  FOR  PER  CAPITA  USE  RATES 
1990  -  1.00 
2000  -1.14 
2010  -  1.27 
2020  -  1.38 
2030  -  1.48 


Then  the  adjusted  per  capita  use  rates  were  applied  to  the  pop¬ 
ulation  projections  to  arrive  at  the  resulting  totals  of  projected 
day-use  at  Cooper  Lake.  These  totals  for  2000,  2010,  2020,  and  2030 
are  shown  on  tables  62,  63,  64,  and  65,  respectively. 
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PER  CAPITA  USE  RATE 


FIGURE  9- SIMILAR  PROJECTS,  PER  CAPITA  USE  RATES 
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PROJECTED  PROJECT  RECREATION  USE  (1990) 
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Rounded 


PROJECTED  PROJECT  RECREATION  USE  (2010) 
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Total  Day  Use  (100%)  2,085,334 

Camping  &  Overnight  (18%)  375,360 


PROJECTED  PROJECT  RECREATION  USE  (2030) 
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Total  Visitation  2,839,348 

Rounded  2 , 839 , 000 


(4)  Optimum  capacity  (optimum  use) .  Optimum  capacity  is  a 
measure  of  project  capability.  It  is  based  on  many  of  the  physical 
and  environmental  resource  factors  affecting  the  project  but  must 
also  consider  population  in  the  market  area,  access  to  the  project, 
and  user  needs  and  preferences.  Standards  for  maximum  crowding  in 
the  project  must  be  determined  to  conform  with  optimum  visitation 
criteria  which  have  been  established.  For  lakes,  these  standards 
are  keyed  to  a  maximum  boat  density  desirable  for  the  project.  The 
following  computations  were  used  to  obtain  the  optimum  use  for 
Cooper  Lake. 

16,556  water  acres*  *  5.0  acres/boat  =  3,311  boats  on 
lake  at  one  time. 

3,311  x  2  (1/2  boats  active)  =  6,622  boats  (total  boats). 

6,622  x  3  persons  per  boat  =  19,866  persons  on  lake  at 
one  time. 

19,866  x  2  (1:1  ratio  of  the  number  of  land  users  com¬ 
pared  to  the  number  of  water  users)  =  39,732  design  day 
load. 

39,732  x  26  weekend  days  =  1,033,032  summer  weekend  users 

*  60  summer  weekend  use  rate  =  1,721,720  summer  visitation 

*  .51  summer  visitation  rate  =  3,375,921  optimum  use. 

Rounded  to  3,376,000. 

*  The  water  acres  represent  the  average  surface  acreage 
during  the  prime  recreation  season  (June,  July,  and 
August)  . 

Many  features  of  a  lake  site  can  also  affect  recreation  potential. 
This  figure  (3,376,000)  is  a  reflection  of  the  aspects  of  size,  loca¬ 
tion,  sustained  ecological  balance,  and  other  characteristics  of  the 
project  including  but  not  limited  to  topography,  soil,  vegetation, 
accessibility,  climate,  selection  of  recreation  areas,  and  water 
quality.  It  must  be  recognized  that  the  optimum  capacity  reflects 
only  the  ability  of  the  project  to  meet  projected  actual  use,  not  the 
potential  needs. 

h.  Recreation  Facilities  Analysis.  The  summer  weekend  day  is 
the  basis  for  estimating  the  land  required,  and  the  quantity  and  type 
of  recreational  facilities  needed  to  adequately  serve  the  recreational 
users  of  the  project.  Normal  summer  weekend  day  use  of  the  project, 
expressed  in  recreation  days  was  determined  by  the  following  proce¬ 
dures.  A  recreation-day  is  a  standard  unit  of  use  consisting  of  a 
visit  by  one  individual  to  a  recreation  development  or  area  for 
recreational  purposes  during  any  reasonable  portion  of  all  of  a  24- 
hour  period. 
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(1)  Estimate  the  percentage  of  annual  attendance  which 
occurs  in  the  months  of  June,  July,  and  August  (13-week  summer  base). 
Determine  the  summer  attendance  and  divide  the  total  of  26  to 
arrive  at  a  normal  summer  weekend  day  visitation.  It  was  assumed 
that  the  visitation  was  equally  distributed  between  Saturday  and 
Sunday. 

(2)  The  summer  weekend  day  use  in  recreation  days  was  cal¬ 
culated  by  multiplying  the  normal  summer  weekend  day  visitation  by 
the  weekend  percentage  of  participants  in  each  activity. 


The  recreation  facilities  analysis  in  tables  66  and  67  was  used 
to  determine  the  recreation  facilities  required  to  support  the 
initial  and  optimum  recreation  use. 

Application  of  the  facility  supply  criteria  to  the  normal  summer 
weekend  day  use  for  the  initial  and  optimum  attendance  yields  the 
requirements  as  shown  in  table  68. 

TABLE  68 
SUMMARY  OF 

INITIAL  AND  OPTIMUM  FACILITY  REQUIREMENTS 

Initial  Optimum 

Requirements  Requirements 

Facility  (1990)  (2030) 

446 

12 

1,203 

12 

6 

37 

2.46 
18 
24 
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Picnic  units 

Group  picnic  shelters 

Camp  units 

Camper  service  building 
Sanitary  dump  station 
Boat  ramps  (lanes) 
Swimming  beach  (acres) 
Beach  change  shelters 
Restrooms  -  WB/showers 
Restrooms  -  WB 


215 

6 

580 

6 

3 

18 

1.18 

9 

12 

6 


TABLE  66 


RECREATION  ANALYSIS 
COOPER  LAKE  (INITIAL) 


Total  annual  attendance:  1,369,000  (1990) 

Design  day  load 

1,369,000  total  annual  attendance  x  .51  visits  during  summer 
months  x  .60  which  occurs  on  weekends  •  418,914  total  number 
of  weekend  users.  Total  number  of  weekend  users  t  26  weekend 
days  •  16,112  design  day  load 

Picnicking 

Design  day  load  x  .20  of  total  are  picnickers  *  number  of 
picnickers 

Number  of  picnickers  x  .40  of  picnickers  requiring  facilities  » 
number  of  picnickers  requiring  facilities 

Number  of  picnickers  requiring  facilities  +  turnover  rate  of 
2  r  3  persons  per  vehicle  -  2.5  picnic  units  required 

Camping 

Design  day  load  x  .18  of  total  are  campers  -  number  of  campers 
Number  of  campers  *  5  persons  per  campsite  -  580  camping  units 
required 

Boat  ramps 

Design  day  load  -t-  load  factor  of  3  *  number  of  vehicles 
Number  of  vehicles  x  .20  of  vehicles  with  boats  -  number  of 
boats 

Number  of  boats  *  60  launchings  per  day  •  18  boat  launching 
ramps  required 

Beaches 

Design  day  load  x  .32  swimmers  -  number  of  swimmers 

Number  of  swimmers  x  .60  swimmers  on  beach  «  number  of  beach 

users 

Number  of  beach  users  -t-  turnover  rate  of  3  ■  number  of  users  on 
beach  at  any  one  time 

Number  of  users  on  beach  at  same  time  x  50  square  feet  of  beach 
per  person  «  L.18  acres  of  land  area  required  for  sand  beach 

Number  of  swimmers  x  .30  are  swimmers  in  water  -  number  of 
swimmers  in  water 

Number  of  swimmers  in  water  +  turnover  rate  of  3  ■  number  of 
swimmers  in  the  water  at  any  one  time 

Number  of  swimmers  in  the  water  at  any  one  time  x  100  square 
feet  of  water  surface  per  user  -  1.18  acres  water  surface 
required . 

10%  of  swimmers  need  no  additional  land. 
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TABLE  67 


RECREATION  ANALYSIS 
COOPER  LAKE  (OPTIMUM) 


Total  annual  attendance:  2,839,000 
Design  day  load 

2,839,000  total  annual  attendance  x  .51  visits  during  summer 
months  x  .60  which  occurs  on  weekends  =  868,734  total  number  of 
weekend  users 

Total  number  of  weekend  users  *  26  weekend  days  ®  33,413  design 
day  load 

Picnicking 

Design  day  load  x  .20  of  total  are  picnickers  =  number  of  picnic- 
ers 

No.  of  picnickers  x  .40  of  picnickers  requiring  facilities  = 
number  of  picnickers  requiring  facilities 

No.  of  picnickers  requiring  facilities  +  turnover  rate  of  2  +  3 
persons  per  vehicle  =  446  picnic  units  required. 

Camping 

Design  day  load  x  .18  of  total  are  campers  =  number  of  campers 
No.  of  campers  *  5  persons  per  campsite  =  1,203  camping  units 
required 

Boat  ramps 

Design  day  load  +  load  factor  of  3  =  number  of  vehicles 
No.  of  vehicles  x  . 20  of  vehicles  with  boats  =  number  of  boats 
No.  of  boats  •*  60  launchings  per  day  =  37  boat  launching  ramps 
required 

Beaches 

Design  day  load  x  . 32  swimmers  =  number  of  swimmers 
No.  of  swimmers  x  .60  swimmers  on  beach  =  number  of  beach  users 
No.  of  beach  users  +  turnover  rate  of  3  =  number  of  users  on 
beach  at  any  one  time 

No.  of  users  on  beach  at  same  time  x  50  square  feet  of  beach  per 
person  =  2.46  acres  of  land  area  required  for  sand  beach 

No.  of  swimmers  x  .30  are  swimmers  in  wafpi-  =  number  of  swimmers 
in  water 

No.  of  swimmers  in  water  +  turnover  rate  of  3  =  number  of  swim¬ 
mers  in  the  water  at  any  one  time 

No.  of  swimmers  in  the  water  at  any  one  time  x  100  square  feet 
of  water  surface  per  user  =  2.46  acres  water  surface  required. 

10%  of  swimmers  need  no  additional  land. 


Appendix 

161 


i.  Recreational  Land  Requirements.  Land  requirements  for  park 
development  are  based  on  the  optimum  recreational  facility  develop¬ 
ment  with  allowances  for  undevelopable  park  land  area  to  serve  as 
buffer  area,  green  space,  and  preservation  of  the  parklike  atmosphere 
to  assure  the  enhancement  of  the  recreational  experience.  Lane 
requirements  are  determined  in  the  following  paragraphs. 

(1)  Parks.  Considering  the  extent  of  the  shoreline,  opera¬ 
tion  and  maintenance  efficiency,  existing  highway  circulation  as 
well  as  the  recreational  resources  of  the  proposed  project,  seven 
parks  are  necessary  for  the  optimum  recreational  development  of  the 
Cooper  project. 

(2)  Picnicking.  Optimum  picnicking  development  includes 
446  picnic  units  and  12  group  picnic  shelters.  Approximately  1/4  of 
an  acre  of  suitable  park  land  is  required  for  the  development  of  a 
picnic  shelter.  Therefore,  approximately  130  acres  will  be  required 
for  the  siting  of  picnicking  facilities. 

(3)  Camping.  Optimum  camping  development  consists  of  camp¬ 
grounds  in  seven  parks  containing  1,203  campsites,  consisting  of 
singular,  family,  multiple-family,  and  group  facilities,  with  some 
24  waterborne  restrooms  with  showers  and  12  campers  washhouses 
necessary  to  meet  the  needs  of  the  normal  summer  weekend  day.  Carry¬ 
ing  capacity  of  the  land  resource  and  maintenance  of  the  desired 
setting  to  achieve  a  high  value  camping  experience,  requires  that 

the  camping  facility  concentration  not  exceed  three  developed  camp¬ 
sites  per  acre.  Approximately  1-1/2  acres  are  required  for  the 
siting  of  a  waterborne  restroom  with  showers  or  washhouse.  There¬ 
fore,  some  455  acres  of  developable  park  lands  will  be  required  for 
adequate  campground  development. 

(4)  Boat  launching.  Optimum  boat  launching  development  will 
require  a  total  of  10  boat  launching  complexes  containing  37  lanes. 
Each  complex  will  require  some  10  acres  each.  Therefore,  100  acres 
will  be  required  for  this  type  of  facility. 

(5)  Playgrounds .  Two  10-acre  sites  will  be  required  in 
each  of  the  seven  parks  for  the  development  of  a  playground.  The 
playgrounds  will  contain  slides,  swing  sets,  etc.  A  total  of  140 
acres  will  be  required  for  this  purpose. 

(6)  Commercial.  Commercial  development  of  marinas  will 
necessitate  the  commitment  of  a  suitable  lease  site  in  three  parks. 
The  requirements  for  such  a  development  should  not  exceed  approxi¬ 
mately  20  acres  of  suitable  shoreline  lands  in  each  park  or  a  total 
of  60  acres. 

(7)  Roads .  Construction  of  roads  and  parking  areas  for  con¬ 
struction  of  recreational  facilities  will  require  commitment  of 
approximately  300  acres. 

(8)  Additional  land  requirements.  Experience  has  shown  that 
about  50  percent  of  available  park  lands  are  suitable  for  intensive 
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development  and  that  the  remaining  land  is  best  utilized  for  buffers 
to  assure  activity  separation  and  a  means  of  enhancing  the  outdoor 
recreation  experience  due  to  preservation  of  the  environmental 
integrity  of  the  park  land  and  shoreline.  Since  approximately  1,185 
acres  will  be  required  for  intensive  recreational  development,  there 
will  be  a  need  for  an  additional  1,185  acres  for  a  total  of  2,370 
acres  required  in  seven  park  sites,  most  of  which  must  be  above  the 
top  of  the  flood  control  pool. 

j .  Plan  for  Recreational  Development.  Cooper  Lake  will  impound 
a  lake  with  a  conservation  pool  of  19,305  acres.  The  lake  will 
create  a  resource  capable  of  supplying  opportunities  for  a  wide 
variety  of  high  quality,  water-oriented  recreational  experience. 

Lands  acquired  for  project  purposes  will  permit  public  access  to  the 
shoreline  and  also  serve  to  discourage  encroachment  of  the  natural 
setting  of  the  shoreline  areas.  Lands  acquired  for  recreation 
development  will  assure  a  balance  of  the  land  and  water  resources. 

Pool  releases  will  provide  flows  of  suitable  quantity  and  quality  to 
sustain  and  enhance  the  downstream  fishery.  Initial  development 
consists  of  construction  in  two  parks  and  optimum  development  includes 
construction  in  five  additional  parks. 

Since  the  Cooper  Lake  was  authorized  prior  to  the  enactment  of 
the  Federal  Water  Project  Recreation  Act  of  1965,  Public  Law  89-72, 
recreation  at  the  project  is  being  provided  pursuant  to  Section  4  of 
the  1944  Flood  Control  Act,  Public  Law  78-534.  However,  there  have 
been  several  policy  determinations  as  to  the  applicability  of  the  cost 
sharing  provisions  of  PL  89-72  to  pre-1966  project  authorizations. 
Accordingly,  the  initial  recreational  development  at  Cooper  Lake  can 
be  provided  at  100  percent  Federal  cost  but  would  require  cost 
sharing  for  all  planned  future  development.  Consequently,  this  plan 
will  only  address  the  plan  of  development  and  the  cost  and  benefits 
for  the  initial  development. 

The  general  location  of  the  sites  selected  for  public  use  is 
shown  on  plate  C.  Acreage  data  applicable  to  each  site  are  shown  in 
table  69. 

This  plan  recommends  a  balanced  approach  to  recreation  that  offers 
the  greatest  variety  of  outdoor  recreation  experiences  within  the 
limits  of  the  recreational  resources  and  the  project's  authorized 
purposes. 

The  plan  recommends  two  high  intensity  use  areas.  In  these 
parks,  primary  emphasis  will  be  given  to  providing  the  optimum  number 
of  recreational  facilities  for  the  continued  enjoyment  and  maximum 
sustained  use  by  the  visiting  public  consistent  with  the  carrying 
capability  and  the  esthetic  and  biological  values.  The  facilities 
developed  will  include,  but  not  be  limited  to,  roads,  parking  areas, 
launching  ramps,  sanitary  facilities,  water  supply  facilities,  and 
camping  and  picnic  areas.  South  Sulphur  and  Doctors  Creek  Parks 
have  been  selected  to  be  developed  as  intensive  recreation  parks. 
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TABLE  69 


DATA  APPLICABLE  TO  EACH  SITE  PROPOSED  FOR 
PUBLIC  USE  AT  COOPER  LAKE 


:  Acreage 

Area  : 

Above 

Conservation 
Pool,  Elev 
440.0  rasl 

Required  for 
Joint 
Project 
Purposes 

Acquired 

for 

Public  Use 

South  Sulphur  Park 

2,594 

1,292 

1,302 

Chigger  Creek  Park 

26 

26 

0 

Middle  Sulphur  Park 

191 

191 

0 

Journigan  Creek 

118 

118 

0 

Johns  Creek  Park 

113 

73 

40 

Lone  Point  Park 

38 

38 

0 

Doctors  Creek  Park 

200 

155 

45 

Total 

3,280 

1,893 

1,387 

> 
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The  remaining  areas  will  be  deferred  for  future  development. 

Access  will  be  provided  to  the  outlet  works  where  tailwater 
fishing  facilities  will  be  provided. 

k.  Recreation  Cost.  The  recreation  cost  presented  in  this  plan 
is  based  on  development  by  the  Corps  of  Engineers.  The  cost  esti¬ 
mates  are  based  on  March  1980  price  levels  and  an  interest  rate  of 
3-1/4  percent.  A  summary  of  the  recreation  cost  is  shown  in  table  70. 

l.  Recreation  Benefits.  Cooper  Lake  was  authorized  prior  to 
the  enactment  of  the  Federal  Water  Project  Recreation  Act,  Public 
Law  89-72  (1965),  and  therefore  recreation  development  is  being 
provided  pursuant  to  Section  4  of  the  1944  Flood  Control  Act,  Public 
Law  78-534.  The  project  is  being  planned  to  provide  facilities  to 
take  care  of  the  initial  recreation  use.  No  future  development  is 
planned  because  it  would  require  a  local  cost  sharing  sponsor.  The 
benefits  claimed  are  those  expected  to  result  from  the  development 
of  these  initial  facilities. 

Benefits  were  calculated  by  assigning  values  to  various  activi¬ 
ties  in  accordance  with  guidance  contained  in  Supplement  1  to  Senate 
Document  97.  The  methodology  applied  to  compute  estimates  of  the 
recreation  benefits  is  summarized  in  the  following  paragraphs. 

(1)  Recreation  use.  The  initial  recreation  use  at  Cooper 
Lake  is  estimated  to  be  1,369,000  recreation  days  annually.  A 
breakdown  of  figures  is  presented  in  table  71  and  their  average  annual 
equivalent  with  and  without  the  project  is  shown  in  table  72. 


TABLE  71 

ESTIMATES  OF  ANNUAL  RECREATIONAL  USE 
(Expressed  in  Recreation  Days) 


Feature  Initial 

General  Recreation  1,172,140 

Sport  Fishing  192,202 

Sport  Hunting  4,658 

Total  1,369,000 


(2)  Summary  of  recreation  benefits.  The  general  recreation 
benefits  expected  to  result  from  the  development  of  public  use 
facilities  are  based  upon  projected  initial  recreational  use,  and 
the  day  unit  value  for  the  activity.  The  initial  and  future  fish 
and  wildlife  benefits  were  converted  to  average  annual  values  based 
on  an  interest  rate  of  3-1/4  percent  with  a  100-year  project  life 
(1990-2089).  The  total  average  annual  fish  and  wildlife  benefits 
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TABLE  70 


RECREATION  COST  -  INITIAL  DEVELOPMENT 


Lands  -  public  use,  1,387  acres 

$  878,000 

Facilities,  initial,  1,369,000  x  $4.00 

5,476,000 

Contingencies,  -  25% 

1,369,000 

Engineering  and  design,  9.5% 

650,000 

Supervision  and  administration,  8.7% 

596,000 

Total 

$8,969,000 

Interest  during  construction  (.0325) 

291,000 

Total 

$9,260,000 

Amortized  (100  yrs)  3-1/4%,  average  annual  cost 

$  314,000 

OM&R 

OM&R 

$  330,600 

Replacement  (1/3  every  25  yrs)  ($8,091,000) 
$2,697,000  x  .44952  =  $1,212,000 
$2,697,000  x  .20207  =  545,000 

$2,697,000  x  .09083  =  245,000 

$'2,002,000 

Average  annual  $2,002,000  x  .033884  =  $68,000 

OM&R 

$  398,600 

Summary  of  Annual  Cost: 

Facilities 

$  314,000 

O&M 

$  330,600 

Replacements 

$  68,000 

Total 

$  712,600 
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TABLE  72 


RECREATION  AND  FISH  AND  WILDLIFE  AVERAGE  ANNUAL 
EQUIVALENT  MAN-DAYS 


Activity 

Without 

Project 

With 

Project 

Gain  or 
Loss 

General  Recreation 

0 

1,172,140 

+1,172,140 

Sport  Fishing 

Stream 

-2,254 

0 

-2,254 

Lake 

0 

192,202 

+192,202 

Sport  Hunting 

Deer 

1,630 

365 

-1,265 

Raccoon 

702 

200 

-502 

Rabbit 

2,209 

913 

-1,296 

Quail 

616 

450 

-166 

Squirrel 

7,154 

1,739 

-5,415 

Dove 

160 

160 

0 

Coyote 

742 

505 

-237 

Fox 

286 

326 

+40 

NOTE:  The  man-days 

for  fish  and 

wildlife  are 

based  on 

U.S.  Fish  and  Wildlife  Service  planning  aid  data 
provided  October  16,  1980. 
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consists  of  the  initial  benefit  plus  the  discounted  future  benefits. 
Table  73  summarizes  the  unit  values  used  to  compute  the  recreation 
benefits.  A  summary  of  the  average  annual  equivalent  values  is 
presented  in  table  74. 


Recommended  Mitigation  Features 

The  following  discussion  on  the  fish  and  wildlife  mitigation 
plan  is  summarized  principally  from  information  presented  in  appen¬ 
dix  B. 


a.  Terrestrial .  A  specific  plan  to  mitigate  net  adverse  fish 
and  wildlife  losses  was  formulated  for  the  Reservoir  Only  plan  based 
on  recommendations  of  the  USFWS  by  Planning  Aid  Letter  dated 
19  August  1980.  For  this  plan,  the  USFWS  recommended  acquisition 
and  management  of  a  33,400  acre  tract  of  land  upstream  of  Wright 
Patman  Lake,  along  White  Oak  Creek.  Based  on  a  habitat  evaluation 
procedure  analysis,  this  area  would  fully  compensate  for  all  habi¬ 
tats  adversely  impacted  by  the  project. 

The  recommendation  of  the  USFWS  to  acquire  and  manage  the  White 
Oak  Creek  area  was  partially  accepted.  Acquisition  of  the  33,400 
acre  full  compensation  area  could  not  be  justified.  The  acquisition 
and  management  of  lands  to  compensate  principally  for  bottomland 
hardwood  losses  is  justified,  however,  as  this  is  a  recognized  sig¬ 
nificant  habitat,  and  is  decreasing  in  quantity.  The  acquisition, 
development,  and  management  of  a  tract  of  land  within  the  compensa¬ 
tion  area  recommended  by  USFWS,  which  will  compensate  primarily  for 
bottomland  hardwood  losses  and  incidentally  will  contribute  to  off¬ 
setting  net  adverse  losses  in  productivity  of  semiwooded  habitat,  is 
considered  justifiable.  This  tract  consists  of  about  25,500  acres, 
including  20,300  acres  of  bottomland  hardwood  habitat.  This  area, 
shown  on  plate  D,  will  be  fenced,  and  initial  development  will  be 
applied  to  create  a  wildlife  management  area  to  offset  bottomland 
hardwood  losses  due  to  the  implementation  of  the  Reservoir  Only 
Cooper  Lake  and  Channels  project.  Operation  and  maintenance  will  be 
budgeted  to  maintain  the  wildlife  management  area. 

In  addition  to  the  above  mitigation  area,  the  following  actions 
will  be  undertaken  to  further  compensate  for  net  adverse  terrestrial 
wildlife  losses,  including  semiwooded  habitat  losses. 

o  A  751  acre  tract  of  bottomland  wooded  habitat  between 
Cooper  Dam  and  Highway  19/154  will  be  acquired  in  fee. 

The  majority  of  this  area  is  flooded  with  the  3,000  cfs 
maximum  release  and  a  flowage  easement  is  required. 

The  Corps  proposes  to  acquire  the  land  in  fee  rather 
than  flowage  easement  so  that  full  public  wildlife  value 
can  be  developed,  and  trail  systems  can  be  implemented 
within  the  area. 
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TABLE  73 


UNIT  VALUES 


Activity 

General  Recreation 
Stream  Fishing 
Lake  Fishing 
Deer  Hunting 
Raccoon  Hunting 
Rabbit  Hunting 
Quail  Hunting 
Squirrel  Hunting 
Dove  Hunting 
Coyote  Hunting 
Fox  Hunting 


Value 

$1.50 

1.50 

1.50 

6.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 
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TABLE  74 


RECREATION  AND  FISH  AND  WILDLIFE  BENEFITS 
(Average  Annual  Equivalent  Values) 


Activity 

Without 

Project 

With 

Pro.i  ect 

Gain  or 
Loss 

General  Recreation 

$  o 

$1,758,210 

$+1,758,210 

Sport  Fishing 

Stream 

3,381 

0 

-3,381 

Lake 

0 

288,303 

+288,303 

Sport  Hunting 

Deer 

9,780 

2,190 

-7,590 

Raccoon 

1,404 

400 

-1,004 

Rabbit 

4,418 

1,826 

-2,592 

Quail 

1,232 

900 

-332 

Squirrel 

14,308 

3,478 

-10,830 

Dove 

320 

320 

0 

Coyote 

1,484 

1,010 

-474 

Fox 

572 

652 

+80 

General  Recreation 

SUMMARY 

Rounded  To 

$1,758,210  $1,758,000 

Fishing 

285,072 

285,000 

Hunting  &  Trapping 

Without  mitigation 

-27,558 

-27,600 

With  mitigation 

0 

0  * 

Commercial  Fishing 

29,560 

30,000 

*  Implementation  of  the  Corps  terrestrial  mitigation  plan 
for  the  Reservoir  Only  selected  plan  is  considered  to 
offset  the  monetary  wildlife  losses. 
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o  During  master  planning  for  recreation  development  and 
land  resource  management  on  lands  acquired  for  Cooper 
Lake,  all  perimeter  lands  not  required  for  project 
operation  or  immediate  recreation  development  will  be 
designated  for  wildlife  management  purposes,  or  in  the 
case  of  recreation  land,  interim  wildlife  management. 
Vegetative  plantings  and  land  management  practices 
will  be  applied  to  these  lands  during  construction  to 
offset  wildlife  losses  greater  than  natural  succession 
processes  would. 

o  An  initial  development  cost  for  wildlife  habitat  de¬ 
velopment  of  perimeter  lands  will  be  budgeted. 

Operation,  maintenance,  and  management  of  these  pro¬ 
ject  lands  will  also  be  budgeted. 

Table  75  presents  cost  analysis  of  the  Corps  reconmended  terres¬ 
trial  habitat  mitigation  plan  for  the  supplemental  EIS  selected  plan 
(Reservoir  Only) . 

b.  Aquatic .  By  Planning  Aid  Letter  dated  August  19,  1980,  and 
in  the  current  Coordination  Act  Report,  the  USFWS  recommended  a 
continuous  downstream  flow  release  schedule  from  Cooper  Dam  (after 
normal  operating  pool  is  reached)  of  45  cfs  for  the  months  of  September 
through  February,  50  cfs  for  the  months  of  March  through  April,  and 
30  cfs  for  the  months  of  May  through  August.  This  schedule  was  recom¬ 
mended  for  an  average  water  year,  with  two  contingency  plans  reducing 
the  recommended  downstream  releases  during  drought  cycles.  The  USFWS 
also  evaluated  the  Corps  proposed  operating  plan  which  provides  for  a 
5  cfs  continuous  low  flow  release  when  there  are  no  flood  pool  releases. 

As  with  the  terrestrial  plan,  the  USFWS  recommended  downstream 
flow  releases  were  only  partially  accepted.  Full  rationale  and  dis¬ 
cussion  for  rejection  of  continuous  downstream  releases  is  presented 
in  appendix  B.  Primarily  these  relate  to  a  determination  that  the 
requested  flows  are  more  appropriately  defined  as  optimum  releases 
rather  than  mitigation  for  identified  stream  losses,  the  limited 
alternatives  available  and  constraints  with  regard  to  water  supply 
contracts  and  water  rights  for  Cooper  Lake,  and  the  existing  type 
and  quality  of  the  stream  fishery  affected  by  Cooper  Lake  balanced 
against  the  lake  fishery  gains. 

The  following  aquatic  (stream)  mitigation  features  will  be  in¬ 
cluded  in  the  Reservoir  Only  selected  plan. 

o  Public  access  to  stream  fishery  be  provided  on  lands 
acquired  for  Cooper  Lake,  including  stream  area  down¬ 
stream  from  the  dam  to  Highway  19/154. 

o  Public  access  to  stream  fishery  be  provided  on  all 
lands  acquired  for  terrestrial  habitat  mitigation. 
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TABLE  75 

COST  ANALYSIS  -  TERRESTRIAL  MITIGATION  PLAN 


(SUPPLEMENTAL  EIS  RECOMMENDED  PLAN) 
(1980  Price  Levels) 


Habitat 

Type 

Acres 

Required 

:  Cost/ 

:  Acre 

Total 
Land  Cost 
($1000) 

Development 

Cost/Acre 

Development 

Cost 

($1000) 

BLHW 

20,345 

200 

4,069.0 

96 

1,953.1 

OPEN/SW 

5,189 

300 

1,556.7 

0 

0 

TOTAL 

25,534 

5,625.7 

1,953.1 

MITIGATION  AREA  -  WHITE  OAK  CREEK 

Costs  ($1,000) 

Lands  5,625.7 

Damages  and  Contingencies  2,419.1 

Administrative  104.6 

Total  Acquisition  Cost  8,149.4 

Total  Development  Costs  1,953.1 

Fencing  (60  miles  x  $16 ,000/mile)  960.0 

Subtotal  11,062.5 

E&D  364.1 

S&A  196.7 

Total  First  Cost  11,623.3 

Interest  and  Amortization  393.8 

O&M  ($5/acre/year)  127.7 

Subtotal  Average  Annual  Charges  -  Mitigation  Area  (521.5) 


PROJECT  LANDS  -  COOPER  LAKE 
Costs 

Incremental  Acquisition  Cost  (downstream  3,000  cfs 


release  areas)  JL/  265.0 

Development  Costs  (revegetation  of  project  lands)  600.0 

Subtotal  865.0 

E&D  75.0 

S&A  51.9 

Total  First  Cost  991.9 

Interest  and  Amortization  33.6 

O&M  ($5/acre/year  x  7,200  acres)  36.0 

Subtotal  Average  Annual  Charges  -  Project  Lands, 

Mitigation  (69.6) 

TOTAL  AVERAGE  ANNUAL  CHARGES  -  TERRESTRIAL  MITIGATION 

PLAN  591.1 


1/  Cost  difference  between  purchasing  flowage  easement  on  641  acres 
downstream  of  dam,  and  purchase  in  fee  of  751  acres. 


Appendix  D 
172 


o  The  regulating  plan  for  Cooper  Lake  will  provide  for 
reduced  discharges  whenever  operating  within  the  lower 
5  percent  (1/3  foot)  of  the  flood  pool.  Releases 
from  this  retained  flood  storage  will  be  made  at  the 
rate  recommended  by  USFWS  until  the  lake  is  again  at 
supply  pool  or  above  the  5  percent  level  of  the  flood 
pool.  A  5  cfs  constant  low  flow  will  be  maintained 
downstream  whenever  the  lake  elevation  is  within  the 
water  supply  pool.  When  the  lake  is  above  the  5  per¬ 
cent  level  of  the  flood  pool,  controlled  releases  will 
be  3,000  cfs  as  designed. 


Plan  Evaluation  Under  1980  Conditions  and  Prices 

As  a  final  analysis,  the  Supplemental  EIS  Recommended  Plan, 
including  fish  and  wildlife  mitigation  measures,  was  analyzed  under 
1980  conditions  and  prices.  A  current  land  use  study  was  performed 
using  aerial  photography  taken  in  March  1980  and  supplemented  by 
field  verifications.  March  1980  prices  were  applied  to  all  benefits 
and  costs. 

a.  Benefit-Cost  Analysis.  Average  annual  benefits  for  the 
Recommended  Plan  (Reservoir  Only,  including  mitigation)  were  updated 
to  March  1980  prices.  The  results  are  presented  in  section  III  of 
appendix  C  and  are  summarized  in  table  76. 


TABLE  76 

AVERAGE  ANNUAL  BENEFITS  -  SUPPLEMENTAL  EIS  RECOMMENDED  PLAN 
(March  1980  prices;  3-1/4  percent  interest; 

100-year  period  of  analysis) 

FLOOD  CONTROL 

Flood  Damage  Reduction 


Agricultural 

$  379,800 

Nonagricultural 

286,000 

Intensification 

16,900 

Storage  Exchange 

139,000 

Subtotal  -  Flood  Control 

$  821,700 

WATER  SUPPLY 

$4,412,600 

RECREATION 

1,758,200 

FISH  AND  WILDLIFE 

315,000 

AREA  REDEVELOPMENT 

0 

Total  Average  Annual  Benefits  $7,307,500 


*  Net  sport  hunting  and  trapping  losses  from  Reservoir  Only  in  the 
amount  of  $27,600  are  considered  offset  with  inclusion  of  the 
mitigation  plan. 
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Average  annual  costs  for  the  Supplemental  EIS  Recommended  Plan 
(Reservoir  Only,  including  mitigation)  at  the  March  1980  price 
level  are  detailed  in  table  77. 

From  table  76  and  table  77,  the  benefit-cost  ratio  at  March  1980 
conditions  and  prices  is  1.46  ($7 , 307 , 500/$4 ,993,400) .  Average 
annual  net  benefits  are  $2,314,100. 

b.  Environmental  Analysis.  Environmental  impacts  for  the 
Reservoir  Only  plan,  including  mitigation,  are  essentially  the  same 
under  1980  land  use  conditions  as  detailed  in  Section  V  of  the  Sup¬ 
plemental  EIS  and  Section  VI  of  this  appendix.  Between  1974  and 
1980,  there  have  been  no  identified  major  changes  in  overall  flood 
plain  or  project  land  use  which  would  significantly  change  quantity 
or  quality  of  environment  parameters.  About  1,200  acres  of  bottom¬ 
land  wooded  habitat  along  the  Sulphur  River  near  Highway  37  and 
adjacent  to  existing  (status  quo)  levee  3RS  have  been  cleared  and 
put  into  crop  production.  An  after-the-fact  Section  404  regulatory 
permit  is  being  processed  on  this  clearing  operation  due  to  part  of 
the  area  being  determined  to  be  wetlands.  There  is  additional  land- 
owner  interest  in  pursuing  clearing  and  levee  construction  in  at 
least  three  other  sites  within  wetland  areas  of  the  Sulphur  River 
flood  plain.  Each  of  these  proposed  actions,  if  pursued  by  the  land- 
owners,  will  affect  wetlands  and  require  application  by  the  landowner 
and  review  by  the  Corps  of  Engineers  in  accordance  with  the  Section 
404  permit  program.  The  outcome  of  these  applications  is  unknown  at 
this  time.  The  actual  evidence  of  clearing  in  the  Sulphur  River 
flood  plain  between  1974  and  1980  is  not  deemed  significant  enough 
to  warrant  a  change  in  the  projected  future  of  bottomland  hardwoods 
used  in  the  1974  analysis. 

Cultural  resources,  fisheries  and  wildlife  habitat,  water  or  air 
quality,  endangered  species,  or  wetlands  impacted  by  the  selected 
plan  are  the  same  for  1980.  The  value  of  potential  commercial 
fishing  in  Cooper  Lake  has  increased  slightly  which  is  adjusted  to 
1980  price  levels  in  section  III  of  appendix  C.  Other  benefit  values 
for  sport  hunting,  fishing,  and  recreation  have  not  changed  since 
these  are  based  on  Supplement  1  to  Senate  Document  97.  The  estimated 
recreational  use  of  Cooper  Lake  based  on  a  1980  reanalysis  using 
different  "similar  projects"  than  used  in  the  1974  analysis  resulted 
in  an  increased  recreation  use  estimate  (1,369,000)  than  that 
claimed  for  Cooper  Lake  under  1974  conditions  in  the  final  EIS.  This 
estimate,  however,  is  only  slightly  less  than  the  1,508,000  million 
recreation  day  estimate  developed  using  the  same  procedure  in  the 
1976  draft  EIS,  but  not  used  in  alternatives  evaluation  in  the  final 
EIS  or  supplemental  EIS. 
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TABLE  77 


FIRST  COST  AND  AVERAGE  ANNUAL  CHARGES 
SUPPLEMENTAL  EIS  RECOMMENDED  PLAN 
(March  1980  prices;  3-1/A  percent  interest; 
100-year  period  of  analysis) 


FIRST  COST 

Cooper  Lake  and  Levee  ARSS  Spur 
01  Lands  and  Damages 
02  Relocations 
03  Reservoir 
04  Dam 
08  Roads 
11  Levees 

14  Recreation  Facilities 

19  Buildings,  Grounds,  and  Utilities 

20  Permanent  Operating  Equipment 

Subtotal 

30  Engineering  and  Design 

31  Supervision  and  Administration 

Subtotal 

Downstream  Flowage  Easement 

Total  -  Cooper  Lake  and  Levee  4RSS  Spur 

Fish  and  Wildlife  Mitigation  Measures 
White  Oak  Creek  Area 
Lands  and  Damages 
Development  and  Fencing 

Subtotal 

Engineering  and  Design 
Supervision  and  Administration 

Total 

Cooper  Lake  Area 

Incremental  Acquisition  of  Downstream  Area 
Development  (revegetation  of  project  lands) 

Subtotal 

Engineering  and  Design 
Supervision  and  Administration 

Total 

Total  -  Fish  and  Wildlife  Mitigation 
Measures 

TOTAL  FIRST  COST 


INVESTMENT 

Cooper  Lake  and  Levee  4RSS  Spur 
Total  First  Cost 

Interest  During  Construction  (4  yrs  at  3-1/4%) 
Total  -  Cooper  Lake  and  Levee  4RSS  Spur 


$  19,904,000 
3,778,000 
4,825,000 
48,371,000 
3,305,000 
380,000 
6,440,000 
792,000 
472,000 

$  88,267,000 

$  6,016,000 
5,143,000 

$  99,426,000 

$  125,000 

$  99,551,000 


$  8,150,000 

2,913,000 

$  11,063,000 

$  364,000 

197,000 

$  11,624,000 

$  265,000 

600,000 

$  865,000 

$  75,000 

52,000 

$  992,000 

$  12,616,000 
$112,167,000 


$  99,551,000 
6,471,000 


$106,022,000 
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TABLE  77  -  FIRST  COST  AND  AVERAGE  ANNUAL  CHARGES  -  SUPPLEMENTAL  EIS 
RECOMMENDED  PLAN  (continuation) 


INVESTMENT  (continuation) 

Fish  and  Wildlife  Mitigation  Measures 
Total  First  Cost 
Interest  During  Construction 

Total  -  Fish  and  Wildlife  Mitigation 
Measures 

TOTAL  INVESTMENT 

AVERAGE  ANNUAL  CHARGES 

Cooper  Lake  and  Levee  4RSS  Spur 
Interest  and  Amortization 
Operation  and  Maintenance 
Major  Replacements 

Total  -  Cooper  Lake  and  Levee  4RSS  Spur 

Fish  and  Wildlife  Mitigation  Measures 
White  Oak  Creek  Area 

Interest  and  Amortization 
Operation  and  Maintenance 

Total 

Cooper  Lake  Area 

Interest  and  Amortization 
Operation  and  Maintenance 

Total 

Total  -  Fish  and  Wildlife  Mitigation 
Measures 

TOTAL  AVERAGE  ANNUAL  CHARGES 


$  12,616,000 
0 


$  12,616,000 
$118,638,000 

$  3,592,400 

740,900 
69,000 

$  4,402,300 

$  393,800 

127,700 

$  521,500 

$  33,600 

36,000 

$  69,600 

$  591,100 

$  4,993,4 00 
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NORTH  TEXAS  MUNICIPAL  WATER  DISTRICT 

P.  0.  DRAWER  C  - 

WYLIE,  TEXAS  75098  REGIONAL  SERVICE  THROUGH  UNITY 

PHONE  NO.  442-2217  - 


June  20,  1980 


Colonel  Donald  J.  Palladino 
Department  of  the  Army 
Fort  Worth  District 
Corps  of  Engineers 
P.  0.  Box  17300 
Fort  Worth,  Texas  76102 


RE:  Comments  on  Draft  Cooper 
Lake  Water  Supply  Study 


Dc  ir  Colonel  Palladino: 

T1  i  NTMWD  has  reviewed  the  preliminary  draft  Cooper  Lake  Water 
St  >ply  Study  dated  May  15,  1980.  This  letter  will  serve  as  the 
Oi  ’icial  Comment  by  the  NTMWD  on  this  Study. 

As  you  are  aware  the  North  Texas  Municipal  Water  District  was 
created  due  to  the  water  shortage  in  the  Dallas  Metropolitan 
araa  in  the  early  fifties.  During  the  construction  of  the 
initial  NTMWD  facilities  the  drought  of  record  for  the  area 
occurred  between  1953  and  1957.  These  factors,  plus  the 
responsibility  to  meet  the  growing  demand  of  the  27  member 
and  customer  municipalities  in  the  service  area  of  the  NTMWD, 
requires  a  realistic  approach  to  planning  rather  than  the 
academic  methodology  utilized  in  the  study.  The  projections 
of  the  North  Texas  Municipal  Water  District  reflect  an  average 
need  by  1985  of  104.76  MGD,  and  158.47  MOD  by  the  year  2000 
which  compares  with  91.6  MGD  in  1985  and  119.6  MGD  in  2000  by 
your  study.  NTMWD  projection's  are  in  line  with  historical 
growth  rates  and  continued  utilization  of  a  conservation 
ethic  for  the  benefit  of  the  citizens  in  the  area. 

The  NTMWD  working  with  the  Federal  and  State  Agencies  many 
years  ago  started  a  policy  of  conservation  by  developing  Lake 
Lavon  and  utilization  of  storage  of  flood  waters  for  benefits 
to  the  citizens  within  a  water  scarce  area.  The  efforts  of 
the  NTMWD  to  maintain  an  adequate  water  supply  within  an 
environment  conducive  to  economic  growth  for  a  sustained  and 
improved  standard  of  living  requires  the  construction  of 
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Colonel  Donald  J.  Palladino 
Department  of  the  Army 
Fort  Worth  District 
Corps  of  Engineers 
P.  0.  Box  17300 

Fort  Worth,  Texas  76102  June  20,  1980 


additional  water  storage  capacity  along  with  other  treatment 
and  distribution  facilities.  Enclosed  is  a  copy  of  an  NTMWD 
Official  Bond  Statement  on  the  sale  of  $11,755,000  of  Water 
System  Revenue  Bonds  sold  in  the  open  market  to  the  First 
Boston  Corporation  on  May  20,  1980.  This  document  reflects 
the  activity  of  the  NTMWD  and  our  commitment  to  meet  the  needs 
for  the  citizens  in  the  area.  In  1979  the  NTMWD  sold  a  16.4 
million  dollar  Revenue  Bond  Issue  for  Water  System  Improve¬ 
ments.  Additional  raw  water  is  a  necessity  to  continue  the 
well  being  of  the  area,  therefore,  your  findings  of  adequate 
need  was  welcomed  even  though,  in  our  opinion,  these  method¬ 
ologies  could  result  in  a  shortage  if  strictly  implemented. 

Also,  enclosed  for  your  general  information  is  a  copy  of  the 
NTMWD  Newsletter  dated  June  1980  and  we  call  to  your  attention 
that  on  Page  4  an  NTMWD  Water  Consumntion  Report  for  January 
thru  May  for  the  years  1978  -  1979  -  1980  shows  the  continued 
growth  factors.  As  can  be  noted  individual  variations  between 
the  Cities  is  a  result  of  the  individual  nature  of  the  communi¬ 
ties,  weather  conditions  in  the  immediate  area,  and  other 
factors  beyond  the  control  of  the  municipalities;  however, 
the  overall  trend  is  continuingly  upward  even  in  an  economic 
recession.  All  of  these  factors  are  being  stressed  to  empha¬ 
size  the  fact  that  the  dynamic  growth  in  the  Dallas  -  Fort 
Worth  Metroplex  is  based  on  many  factors,  but  one  which  is  a 
necessity  is  a  continuing  supply  of  adequate  and  dependable 
water.  When  the  responsibility  for  water  rests  on  an  individual 
agency  it  is  necessary  to  think  of  the  human  suffering  when 
water  must  be  rationed,  lawns  burned,  and  an  overall  reduction 
in  the  standard  of  living  resulting  from  reduced  economic 
activity;  that  has  been  caused  by  inadequte  planning  on  the 
part  of  governmental  agencies. 

As  a  last  point  of  interest,  which  appears  to  conflict  with 
the  report,  is  that  during  drought  conditions  individual  per 
capita  water  needs  increase  not  decrease.  This  is  brought 
about  by  the  need  for  the  citizen  to  change  and  wash  clothes 
more  frequently,  bathe  on  a  more  regular  basis,  and  consume 
water  in  greater  quantities.  This,  in  turn,  creates  greater 
demands  when  you  have  the  greatest  losses  from  evaporation 
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Fort  Worth  District 
Corps  of  Engineers 
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and  absorbtion  in  the  system.  The  study  appears  to  use  average 
data  for  development  of  projected  need,  rather  than  the  system 
stress  during  drought  conditions.  The  NTMWD  has  a  need  for  all 
of  the  water  supply  that  could  be  impounded  in' the  Cooper 
Project  but  realizes  the  necessity  of  sharing  these  vital 
resources  with  other  entities  where  the  need  is  present.  It 
should  be  apparent  to  all  from  a  review,  not  only  of  your  study, 
but  the  history  of  the  Dallas-Fort  Worth  area,  that  the  reality 
of  maintaining  adequate  supply  systems  to  meet  human  needs  when 
resources  are  available  is  the  best  use  of  Federal,  State  and 
local  funds  and  efforts. 

As  previously  submitted  and  discussed  with  your  office  the  NTMWD 
can  provide  additional  data  to  justify  a  need  in  excess  of  280.7 
MGD  by  the  year  2040.  The  NTMWD  Staff  stands  ready  to  work  with 
you  for  the  development  of  this  vital  and  essential  reservoir 
project  which  will  assist  in  the  further  enhancement  of  the 
supply  capabilities  for  the  Dallas  -  Fort  Worth  Metropolitan 
area,  as  well  as,  the  local  and  rural  communities  surrounding 
the  project.  Thank  you  for  the  opportunity  to  comment. 


Sincerely , 


CARL  W.  RIEHN 


Executive  Director 

CWR:md 
Enel . 
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FOREWORD 


The  purpose  of  this  report  is  to  present  forecasts  of  municipal  and 
industrial  (M&I)  water  requirements  for  potential  users  of  water  from  the 
proposed  Cooper  Lake.  These  projected  requirements  are  compared  with  current 

and  anticipated  supplies  to  determine  whether  there  are  any  net  water  supply 
needs  which  could  be  met  by  Cooper  Lake.  The  potential  users  are  defined  as 
those  who  have  contracted  for  the  lake's  M&I  water  supply  storage. 

For  the  purposes  of  this  study,  the  municipal  component  of  water  use  is 
defined  as  all  water  supplied  by  a  municipal  system  excluding  water  supplied  for 
industrial  purposes.  The  industrial  component  consists  of  all  water  supplied  by 
the  municipal  system  for  manufacturing  and  mining  activities. 

Immediately  following  this  Foreword  is  the  Summary  of  the  Report.  The 
Report  itself  consists  of  three  sections.  The  first  section,  entitled  "The  Study 
Area,"  delineates  the  study  area  and  briefly  describes  those  entities  which  are 
considered  to  be  potential  users  of  water  for  M&I  purposes  from  Lake  Cooper. 

The  second  section  Is  entitled  "Municipal  and  Industrial  Water  Requirements: 
Baseline  Projections"  and  measures  net  water  supply  needs  assuming  that  there  are 
no  conservation  programs  other  than  those  currently  in  existence.  The 
third  section , "Municipal  and  Industrial  Water  Requirements  with  Conservation," 
measures  net  M&I  water  supply  needs  with  conservation  measures  undertaken 
beyond  those  currently  employed.  Appendix  A  to  this  report  contains  a  description 
of  projection  methodology.  Appendix  B  gives  projections  for  the  City  of  Dallas 
System  upon  which  Irving  depends  for  its  supply.  Appendix  C  discussed  historical 
irrigation  of  agricultural  land  in  the  study  area. 
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SUMMARY 


This  study  determines  future  municipal  and  industrial  water  requirements  for 
five  water  supplying  entities  which  are  considered  to  be  potential  users  of  water 
from  the  proposed  Cooper  Lake.  These  entities  are  the  North  Texas  Municipal 
Water  District  and  the  cities  of  Irving,  Commerce,  Cooper  and  Sulphur  Springs. 

The  cities  of  Commerce,  Cooper  and  Sulphur  Springs  collectively  form  the  Sulphur 
River  Municipal  Water  District  which  was  organized  to  be  a  purveyor  of  water 
from  Cooper  Lake. 

Two  sets  of  projections  are  made  for  each  entity.  First,  baseline  pro¬ 
jections  are  made  with  the  assumption  that  no  water  conservation  programs  are 
implemented  beyond  those  currently  in  effect.  Second,  projections  are  made 
given  the  implementation  of  a  conservation  program  which  would  reduce  seasonal 
water  use  by  10  percent  and  require  water  saving  plumbing  fixtures  for  all  new 
construction  and  replacement  plumbing. 

Table  S-l  shows  projections  of  net  water  supply  needs,  i.e.,  the  excess 
of  projected  total  municipal  and  industrial  water  needs  over  projected  supplies 
for  the  five  water  supplying  entities  in  the  aggregate.  Net  needs  are  shown  for 
both  the  baseline  and  the  "with  conservation"  condition.  For  the  baseline  pro¬ 
jections  net  water  supply  needs  are  projected  to  be  13.0  mgd  in  1990  and  reach 
142.5  mgd  by  2040.  With  the  institution  of  the  conservation  programs  net  needs 
would  range  from  7.7  mgd  in  1990  to  121.2  mgd  in  2040. 
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TABLE  S-l 


NET  WATER  SUPPLY  NEEDS  FOR  THE  COOPER 
LAKE  STUDY  AREA 

(Millions  of  Gallons  Daily) 


YEAR 

-  NET  NEEDS 
BASELINE 

WITH 

CONSERVATION 

1985 

- 

- 

1990 

13.0 

7.7 

2000 

28.6 

20.5 

2010 

68.8 

5  6.4 

2020 

89.1 

73.6 

2030 

114.8 

95.  7 

2040 

142.6 

121.  2 

ti^U»K-NOi  FlU'Js.L>  f 
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THE  STUDY  AREA 

The  study  area  is  located  in  Northeast  Texas.  Those  entities  located  in  this 
area  which  are  considered  to  be  potential  users  of  water  for  M&I  purposes  from 
Cooper  Lake  are  shown  in  Figure  1.  The  entities  are  the  cities  of  Irving,  Commerce, 
Sulphur  Springs  and  Cooper,  and  the  North  Texas  Municipal  Water  District  (NTMWD) . 

The  NTMWD  is  a  quasi  state  agency  created  in  1951  by  a  special  law  passed 
by  the  State  Legislature.  The  District  served  about  414,200  persons  in  1977  in 
an  area  of  approximately  1600  square  miles  located  in  parts  of  Dallas,  Collin, 
Rockwall,  and  Kaufman  Counties.  The  District's  plant  is  located  in  Wylie,  Texas 
in  Collin  County  and  provides  water  to  11  member  cities  and  18  customers  entities 
which  are  smaller  cities  or  water  districts.  The  member  cities  are  Farmersville , 
Forney,  Garland,  Mesquite.  McKinney,  Plano,  Princeton,  Richardson,  Roy ce  City, 
Rockwall  and  Wylie.  These  member  cities  and  customers  basically  compose  the 
rapidly  growing  eastern  and  northeastern  sides  of  the  Dallas  metropolitan  area. 

The  rapidity  of  the  area's  growth  is  emphasized  by  the  fact  that  the  District's 
sales  of  treated  water  has  increased  from  12  million  gallons  daily  in  1957  to 
68  million  gallons  daily  in  1979. 

The  City  of  Irving  is  located  west  of  the  City  of  Dallas  in  Dallas  County. 

The  1977  population  of  Irving  was  estimated  to  be  105,100  persons. 

The  cities  of  Commerce,  Cooper,  and  Sulphur  Springs  are  located  in  the 
eastern,  more  rural  portion  of  the  study  area.  Commerce  is  located  in  Hunt 
County  and  has  9,200  inhabitants.  Cooper  is  located  in  Delta  County  and  has  2»000 
inhabitants.  Sulphur  Springs  in  Hopkins  County  has  a  population  of  15,900  persons 
in  1978-  These  three  cities  collectively  form  the  Sulphur  River  Municipal 
Water  District  which  was  formed  for  the  purpose  of  contracting  for  Cooper 
Lake  Water. 
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MUNICIPAL  AND  INDUSTRIAL  WATER  REQUIREMENTS: 

BASELINE  PROJECTIONS 

North  Texas  Municipal  Water  District 

In  1977  the  NTMWD  supplied  about  62.9  million  gallons  a  day  (mgd)  of  water 
for  M&I  purposes.  Municipal  use  was  56.1  mgd,  for  a  per  capita  use  rate  of  about 
128  gallons  per  day.  Industrial  use  amounted  to  about  6.8  mgd  in  1977.  The  pro¬ 
cessing  of  food  and  kindred  products  with  2.5  mgd  was  the  leading  water  using 
industrial  activity  followed  by  the  production  of  fabricated  metal  products  with 
1.3  million  gallons  used  daily.  Water  used  for  steam  electric  generation  cooling 
accounted  for  1.2  mgd  of  the  6.8  mgd  total. 

Table  1  shows  projections  of  municipal,  industrial,  and  total  M&I  water 
requirements  for  the  NTMWD  service  area  to  the  year  2040.  As  the  Table  indicates, 
total  M&I  water  requirements  are  projected  to  increase  66  percent  over  the  13 
year  period,  1977  thru  1990,  to  104.1  mgd.  By  the  year  2040  the  total  M&I  re¬ 
quirements  for  the  District  are  projected  to  reach  193.7  mgd. 

The  NTMWD  derives  its  supply  of  water  from  Lake  Lavon  near  Wylie,  Texas. 

The  District  has  contracted  for  all  of  the  water  supply  storage  in  the  lake  which 
has  a  dependable  yield  of  91.8  mgd. 

Table  2  shows  net  needs  and  indicates  that  the  District's  supply  of  water 
will  meet  its  needs  only  until  about  the  year  1985.  By  the  year  2000,  given 
these  baseline  projections,  the  District’s  net  needs  are  projected  to  amount  to 
27.8  mgd.  The  net  needs  in  2040  are  projected  to  reach  101.9  mgd. 
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TABLE  1 


BASELINE  MUNICIPAL, INDUSTRIAL  AND  TOTAL  WATER  REQUIREMENTS 
FOR  THE  NTMWD,  HISTORIC  AND  PROJECTED  YEARS 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

MUNICIPAL 

INDUSTRIAL 

TOTAL 

1977 

56.1 

6.8 

62.9 

1985 

82.7 

8.9 

91.6 

1990 

94.0 

10.1 

104.1 

2000 

109.0 

10.6 

119.6 

2010 

122.0 

11.0 

133.0 

2020 

138.1 

12.5 

150.6 

2030 

155.7 

14.5 

170.2 

2040 

175.6 

18.1 

193.7 
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TABLE  2 


BASELINE  TOTAL  Mil  WATER  REQUIREMENTS  VS  SUPPLY  FOR 
THE  NTMWD,  HISTORICAL  AND  PROJECTED  YEARS 

(MILLION  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

MAI 

SUPPLY^ 

NET 

NEEDS 

1977 

62.9 

91.8 

— 

1985 

91.6 

91.8 

— 

1990 

109.1 

91.8 

12.3 

2000 

119.6 

91.8 

27.8 

2010 

133.0 

91.8 

41.2 

2020 

150.6 

91.8 

58.8 

2030 

170.2 

91.8 

78.4 

20-.0 

193.7 

91.8 

101.9 

1/  Yield  from  Lake  Lavon,  the  current  source  of  supply. 
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Irving 


The  City  of  Irving  used  16.7  mgd  of  water  for  total  M&I  purposes  In  1977. 
Industrial  usage  was  1.0  mgd.  Processors  of  food  and  kindred  products  were  the 
biggest  users  of  water  for  industrial  purposes  accounting  for  50  percent  of  the 
total.  Manufacturers  of  nonelectrical  machinery  accounted  for  30  percent  the 
city's  industrial  water  use. 

Much  of  the  city's  recent  economic  growth  has  been  occurring  in  its 
northern  portion  where  the  rapidly  growing  Las  Colinas  Business  Park  is  located. 
This  Park  has  been  expanding  rapidly  with  distribution  centers,  warehousing 
and  light  manufacturing.  It  is  not  expected,  however,  that  the  type  of  industrial 
activity  which  will  locate  in  the  area  will  be  heavy  manufacturing  which  would 
require  large  amounts  of  water  for  the  production  processes. 

Irving  has  two  sources  of  water:  well  water  and  treated  water  from  the 
City  of  Dallas.  The  well  water  is  obtained  from  the  Whalen  Corporation  with  which 
the  city  has  a  ten  year  contract  which  expires  in  1987.  The  contract  which  pro¬ 
vides  for  a  maximum  of  5.76  million  gallons  on  a  given  day  allows  for  the  city 
to  purchase  the  wells  upon  expiration  of  the  contract. 

For  a  number  of  reasons,  however,  well  water  should  not  be  considered  a 
reliable  future  source  for  Irving.  According  to  city  officials  the  total 
dissolved  solids  and  flourides  in  the  water  exceed  the  standards  established  by 
the  1974  Safe  Drinking  Water  Act,  Pl-93-523.  Also  the  Texas  Department  of  Water 
Resources  (TDWR)  has  indicated  that  since  1950  extreme  water  levels  declines  of 

500  to  550  feet  in  the  Dallas-Fort  Worth  area  has  created  the  potential  for  land 
surface  subsidence  and  saline  water  encroachment.^ 


Texas  Department  of  Water  Resources,  Continuing  Water  Resources  Planning  and 
Development  for  Texas,  Vol  2  of  2,  May,  1977,  P.  IV-266. 
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In  May  of  1977  Irving  signed  a  water  supply  contract  with  the  City  of  Dallas 
which  would  enable  Irving  to  meet  its  needs  until  2007  when  the  contract  expires. 


Projections  of  needs  for  the  City  of  Dallas  shown  in  Appendix  B  indicates  that 
Dallas  would  have  sufficient  supplies  to  meet  its  needs  until  sometime  between 
2010  and  2020.  In  anticipation  of  this  shortage,  it  does  not  seem  reasonable 
to  assume  that  Dallas  would  renew  its  contract  with  Irving  after  it  expires. 

Projections  of  baseline  municipal,  industrial  and  total  M&I  water  requirements 
for  the  city  of  Irving  are  shown  in  Table  3.  Total  M&I  use  is  projected  to 
grow  to  24.7  mgd  by  the  year  2000  and  36.0  mgd  by  2040. 

Table  4  shows  projections  of  baseline  total  M&I  requirements  and  net  water 
supply  needs  for  the  City  of  Irving.  As  indicated  Irving  would  need  a  source 
to  meet  these  requirements  after  its  contract  with  Dallas  expires.  Net  water 
supply  needs  would  be  26.8  mgd  in  2010  and  reach  36.0  mgd  by  2040. 
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TABLE  3 


BASELINE  MUNICIPAL,  INDUSTRIAL  AND  TOTAL  WATER  REQUIREMENTS 
FOR  THE  CITY  OF  IRVING,  HISTORICAL  AND  PROJECTED  YEARS 

(MILLIONS  OF  GALLONS  DAILY) 

YEAR  MUNICIPAL  INDUSTRIAL  TOTAL 


1977 

15.7 

1.0 

16.7 

1985 

19.0 

1.1 

20.1 

1990 

20.4 

1.1 

21.5 

2000 

23.5 

1.2 

24.7 

2010 

25.6 

1.2 

26.8 

2020 

28.1 

1.4 

29.5 

2030 

30.7 

1.6 

32.3 

2040 

33.9 

2.1 

36.0 
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TABLE  4 


BASELINE  TOTAL  MAI  WATER  REQUIREMENTS  VS. 
SUPPLY  FOR  THE  CITY  OF  IRVING 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

MAI 

SUPPLY 

NET 

NEEDS 

1977 

16.7 

(a) 

- 

1985 

20.1 

(a) 

- 

1990 

21.5 

(a) 

- 

2000 

24.7 

(a) 

- 

2010 

26.8 

(b) 

26.8 

2020 

29.5 

(b) 

29.5 

2030 

32.3 

(b) 

32.3 

2040 

36.0 

(b) 

36.0 

(a)  Supply  is  from  City  of  Dallas  which  according  to  the  contract  would  meet 
Irvings  needs  until  its  expiration  in  2007. 


(b)  Supply  is  zero  based  on  expectation  that  Dallas,  in  anticipation  of  a  water 

supply  deficit  between  2010  and  2020,  would  not  renew  its  contract  with  Irving. 
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Commerce 


The  City  of  Commerce  used  about  1.4  mgd  of  water  for  municipal  and  industrial 
purposes  in  1978.  Its  municipal  use  per  capita  was  about  153  gallons  per  day  and 
municipal  use  totaled  1.41  mgd.  Included  In  this  total  municipal  use  amount  is  300 

thousand  gallons  supplied  daily  to  East  Texas  State  University  and  about  66  thousand 
gallons  a  day  to  North  Hunt  County  Rural  Water  District.  The  city's  only  major 
industrial  user  was  a  producer  of  latex  surgical  gloves  that  required  about  300 
thousand  gallons  daily. 

Table  5  shows  baseline  projections  of  municipal,  industrial,  and  total  M&I 
water  requirements  to  the  year  2040.  Total  M&I  requirements  are  projected  to 
increase  46  percent  to  2.50  mgd  by  the  year  2000  and  more  than  double  to  3.51 
by  the  year  2040. 

In  1977  the  City  of  Commerce  entered  into  a  contract  with  the  Sabine  River 
Authority  (SRA)  to  obtain  water  from  Lake  Tawakoni.  According  to  the  terms  of 
the  contract,  the  SRA  will  supply  up  to  228  million  gallons  per  month  for  the 
first  10  years  and  up  to  91  million  gallons  a  month  for  the  next  40  years. 

Currently,  the  city  has  a  30  mile  long, 14  inch  pipeline  from  Tawokoni  to  Commerce. 
This  pipeline  will  allow  the  city  to  receive  3  million  gallons  each  day  ,  although 
the  City’s  treatment  plant  would  have  to  be  enlarged  to  handle  the  3  mgd.  The 
capacity  of  the  pipeline  would  be  adequate  to  handle  its  current  needs  based  upon 
its  peak  day  usage  in  July  of  2.6  mgd  or  1.5  times  its  average  daily  use  in  1978. 
Based  upon  this  ratio,  the  pipeline  would  be  inadequate  when  the  city's  average 
needs  over  a  one  year  period  exceed  2.0  mgd.  Therefore,  in  order  for  the  city  to 
meet  all  of  its  future  needs  from  Tawokoni  it  would  have  to  build  another  30 
mile  pipeline  parallel  to  the  existing  one. 

The  city,  as  part  of  its  long  range  planning  for  water,  has  laid  a  20  inch 

pipeline  northeast  to  a  3  well  field  outside  the  city.  The  pipeline  is  in  the 

Appendix  D 
Exhibit  2 

22  10 


TABLE  5 


BASELINE  MUNICIPAL  INDUSTRIAL  AND  TOTAL  WATER  REQUIREMENTS 
FOR  THE  CITY  OF  COMMERCE,  HISTORICAL  AND  PROJECTED  YEARS 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

MUNICIPAL 

INDUSTRIAL 

TOTAL 

1978 

1.41 

.30 

1.71 

1985 

1.72 

.34 

2.06 

1990 

1.86 

.37 

2.23 

2000 

2.12 

.38 

2.50 

2010 

2.29 

.40 

2.69 

2020 

2.40 

.46 

2.86 

2030 

2.60 

.55 

3.15 

2040 

2.  75 

.76 

3.51 

11 
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direction  of  the  intake  system  which  would  be  built  on  Cooper  Lake.  This  line 
would  have  to  be  extended  only  an  additional  five  miles  to  tap  the  supply  in 
Cooper. 

Commerce  currently  has  seven  wells.  In  1978  the  city  obtained  .85  mgd,  about 
one  half  of  its  total  requirement  in  that  year  from  goundwater.  Commerce  is  lo¬ 
cated  in  the  Sulphur  River  Basin  where  groundwater  is  generally  regarded  as  poor 
quality  and  insufficient  quantity.  The  Texas  Department  of  Water  Resources 

has  recommended  that  groundwater  withdrawal  throughout  the  Basin  be  reduced  to 

2 

arrest  water  level  declines  and  potential  for  saline  -  water  encroachment. 

Table  6  shows  projected  baseline,  total  M&I  requirements  for  the  City  of  Commerce 
compared  with  its  supply.  The  supply  shown  is  the  maximum  monthly  amount  allowed 
by  the  city’s  contract  with  the  SRA  to  the  year  2027  when  the  contract  expires. 

The  projected  requirements  are  not  absolutely  comparable  to  projected  supply 
since  requirements  are  based  on  average  daily  use  over  the  period  of  a  year  while 
supply  is  a  daily  average  based  on  the  maximum  allowed  per  month  according  to 
the  contract.  Therefore,  the  average  dally  requirement  the  month  of  July  because 
of  landscape  irrigation  would  be  expected  to  exceed  the  average  daily  requirement 
figured  over  the  entire  year.  In  fact,  in  1978,  a  very  hot  and  dry  year,  average 
daily  use  in  July  exceeded  average  daily  use  over  the  entire  year  by  14  percent. 

If  this  relationship  held  true  for  the  year  2020,  July  usage  in  that  year  would 
be  3.2  mgd  or  .2  mgd  more  than  the  amount  allowed  by  the  contract  in  the  month  of 
July.  If  the  City’s  contract  were  not  renewed  when  it  expired  in  2027  the  city 
would  have  a  net  water  supply  need  of  3.2  mgd  in  2030  and  3.5  mgd  in  2040. 


2 

Texas  Department  of  Water  Resources,  Continuing  Water  Resources  Planning,  p.IV*9. 
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TABLE  6 


BASELINE  TOTAL  M&I  WATER  REQUIREMENTS  VS  SUPPLY  FOR 
THE  CITY  OF  COMMERCE,  HISTORICAL  AND  PROJECTED  YEARS 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

M&I 

SUPPLY  2/ 

NET 

NEEDS 

1977 

1.7 

7.5 

— 

1985 

2.1 

7.5 

— 

1990 

2.2 

3.0 

— 

rooo 

2.5 

3.0 

— 

2010 

2.7 

3.0 

— 

2020 

2.9 

3.0 

— 

2030 

3.2 

— 

3.2 

2040 

3.5 

3.5 

1 J  Numbers  shown 
according  to 

are  amounts 
the  terms  of 

of  Lake  Tawokoni  water 
its  contract  with  the 

available  to  the  city 

Sabine  River  Authority.  The 

contract  expires  in  2027. 
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Cooper 


The  City  of  Cooper  supplies  about  .35  mgd  of  water  to  its  customers. 
Included  in  this  amount  is  .08  mgd  which  it  supplies  to  the  Charleston  Water 
Supply  Corporation.  The  city  supplies  no  significant  amounts  of  water  for 
industrial  purposes. 

The  city's  principal  sources  of  supply  are  three  city  owned  lakes. 

There  is  no  data  available  on  the  safe  yield  of  these  lakes.  During  the  1971 
and  1972  period  the  city  rationed  water  because  of  the  low  lake  levels. 

In  the  drought  of  1978,  the  city  exhausted  the  water  supply  in  these  lakes 
necessitating  the  construction  of  a  waterline  to  Sulphur  Springs. 

The  water  transmission  line  from  Cooper  to  Sulphur  Springs  has  a  maxi¬ 
mum  daily  capacity  of  .50  mgd  which  would  be  adequate  to  meet  the  peak  daily 
usage  associated  with  an  average  daily  use  over  the  period  of  a  year  of  .25 
mgd.  The  two  cities  have  signed  a  contract  for  delivery  of  the  water  for  a 
period  of  8  years  with  the  anticipation  of  the  availability  of  Cooper  Lake 
water  at  the  end  of  that  period. 

As  previously  mentioned  groundwater  throughout  the  Sulphur  River  Basin 
is  generally  of  poor  quality  and  insufficient  quantity.  The  Texas  Department 
of  Water  Resources  recommends  the  reduction  of  groundwater  withdrawal  through¬ 
out  the  Basin  to  arrest  water  level  declines  and  the  potential  for  saline 
water  encroachment. 

Because  of  the  poor  groundwater  situation  the  City  of  Cooper  has  filed 
a  pre-application  for  funding  of  a  county-wide  water  supply  system  in  1977 
with  the  Ark-Tex  Council  of  Governments  and  the  Farmers  Home  Administration. 
Contingent  upon  the  completion  of  Cooper  Lake,  the  city  would  treat  raw  water 
and  supply  treated  water  to  all  water  supplying  entities  in  the  County.  The 
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pre-application  was  approved  by  both  agencies  and  the  City  has  been  invited 
to  submit  a  formal  application  for  funding  of  the  project. 

The  additional  water  supplying  entities  which  would  be  expected  to  be 

served  and  the  number  of  customers  are  shown  below: 

Ben  Franklin  W.S.C.  -  85  Meters 

Enloe  Lake  Creek  -  158  meters 

Lone  Star  -  58  meters 

West  Delta  -  327  meters 

Pecan  Gap  -  240  meters 

Ladonia  (Fannin  County)  -  825  persons 

Based  upon  2.45  persons  per  meter  these  entities  would  constitute  an  additional 

2,952  persons  above  the  population  to  which  the  city  now  supplies  water.  All 

of  the  above  entities  except  Pecan  Gap  currently  rely  on  goundwater  as  their 

source  of  supply.  Pecan  Gap  is  contemplating  supplementing  its  small  city 

owned  reservoir  with  goundwater  in  the  future. 

Table  7  shows  baseline  projections  of  requirements  for  the  City  of  Cooper's 
water  system.  Its  current  requirement  of  .35  mgd  would  increase  to  .72  mgd 
by  1990  with  the  addition  of  the  customers  associated  with  inclusion  of  the 
water  supplying  entities  listed  above.  Total  requirements  by  2040  would  be 
. 9  1  mgd . 

Because  Cooper's  contract  with  Sulphur  Springs  expires  before  1990  and 
because  the  yield  of  Cooper's  3  city  lakes  is  considered  marginal,  net  water 
supply  needs  for  Cooper  after  1990  can  be  considered  to  be  essentially  equivalent 
to  the  total  requirements  shown. 
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TABLE  7 


BASELINE  TOTAL  M&1  WATER  REQUIREMENTS  FOR  THE  CITY  OF 
COOPER,  HISTORICAL  AND  PROJECTED  YEARS 


YEAR 

TOTAL  . 

MSlV 

1977 

.35 

1985 

.38 

1990 

.72 

2000 

.75 

2010 

.79 

2020 

00 

u> 

2030 

.87 

2040 

.91 

1/  Because  Cooper's  contract  with  Sulphur  Springs  i 
because  the  yield  of  Cooper's  three  City  lakes 
net  water  supply  needs  for  Cooper  beginning  in 

to  be  essentially  equivalent  to  the  total  requirement  shown. 
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Sulphur  Springs 


In  1978  Che  Clcy  of  Sulphur  Springs  water  system  supplied  2.70  mgd  of  water. 

This  amount  includes  .29  mgd  supplied  to  the  City  of  Cooper  and  .88  mgd  supplied 
to  seven  rural  water  districts.  The  rural  water  districts  are  North  Hopkins, 

Pleasant  Hill,  Shady  Grove,  Morten  Springs,  Brinker,  Brashear,  and  Gafford  Chapel. 

About  .25  mgd  of  water  supplied  by  the  city  was  used  for  industrial  purposes. 
Processers  of  milk  and  producers  of  milk  products  used  about  .19  mgd  of  this  amount. 
Fabricated  metal  producers  used  about  .03  mgd.  Lignite  miners  used  about  .3  mgd 
of  the  industrial  water  for  sprinkling  to  minimize  dust  levels. 

Municipal  water  use  for  the  City  of  Sulphur  Springs,  excluding  water  supplied 
to  other  entities  and  to  industrial  users  was  1.28  mgd.  This  represents  a  use  rate 
of  81  gallons  per  person  per  day  based  on  an  estimated  population  of  the  city  in 
1978  of  15,881  persons.  Included  in  the  city's  municipal  component  is  .03  mgd 
supplied  to  the  city's  hospital. 

The  seven  rural  water  districts  supplied  by  Sulphur  Springs  use  water  at  the 
rate  of  175  gallons  per  person  each  day.  This  rate  is  based  on  an  estimated  2  persons 
for  each  of  rural  water  districts  2,517  meters.  Reflected  in  this  relatively  high 
per  capita  use  rate  is  the  large  amount  of  water  used  by  the  more  than  500  Grade  A 
Dairies  in  Hopkins  County. 

Table  8  shows  projections  of  municipal  industrial  and  total  M&I  requirements  for 
the  Sulphur  Springs  water  system  to  the  year  2040.  Total  M&I  requirements  are 
projected  to  increase  to  5.5  mgd  by  the  year  2040.  This  is  more  than  twice  the 
current  usage  despite  the  fact  that  after  1985  Cooper  needs  are  no  longer  Included 
with  those  of  Sulphur  Springs. 

The  water  supply  for  the  City  of  Sulphur  Springs  comes  from  Century  Lake  and 
Lake  Sulphur  Springs.  Lake  Sulphur  Springs  was  completed  in  1974.  The  Fort  Worth 
District  of  the  Corps  of  Engineers  has  recently  conducted  a  study  to  determine  the 
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TABLE  8 


BASELINE  MUNICIPAL,  INDUSTRIAL,  AND  TOTAL  WATER  REQUIREMENTS 
FOR  THE  SULPHUR  SPRINGS  SYSTEM,  HISTORICAL  &  PROJECTED 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

MUNICIPAL 

INDUSTRIAL 

TOTAL 

1978 

2.42 

.28 

2.70 

1985 

2.83 

.29 

3.12 

1990  - 

2.72 

.30 

3.02 

2000 

3.24 

.35 

3.59 

2010 

3.73 

.38 

4.11 

2020 

4.22 

.42 

4.64 

2030 

4.58 

.51 

5.09 

204  0 

4.98 

.52 

5.50 

1/  Decline  in  total  M&I  requirements  between  1985-1990  reflects  expiration 
of  Cooper-Sulphur  Springs  water  supply  contract. 
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yield  of  the  two  lakes.  The  study  concluded  that  the  present  yields  of  the  two 
lakes  were  1.9  mgd  for  Century  and  7.1  mgd  for  Lake  Sulphur  Springs.  These 
yields  were  based  on  period  of  record  inflows.  Because  of  sedimentation  the 
yield  of  Lake  Century  is  projected  to  decline  to  nothing  by  the  year  2012.  The 
yield  of  Lake  Sulphur  Springs  is  projected  to  decline  to  5. 2  mgd  by  2040  and  to 
4.0  mgd  by  the  year  2085. 

Table  9  shows  the  projected  total  MS.I  water  for  the  Sulphur  Springs  system 
and  its  projected  supply  to  the  year  2040.  As  this  table  indicates  Sulphur  Springs 
would  need  a  new  source  of  water  sometime  between  2030  and  2040. 
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TABLE  9 


BASELINE  TOTAL  M&I  WATER  REQUIREMENTS  VS 
SUPPLY  FOR  THE  SULPHUR  SPRINGS  SYSTEM, 
HISTORICAL  AND  PROJECTED  YEARS 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

M&I 

SUPPLY—^ 

NET 

NEEDS 

1978 

2.7 

9.0 

- 

1985 

3.1 

8.5 

- 

1990  - 

3.0 

8.1 

- 

2000 

3.6 

7.2 

- 

2010 

4.1 

6.3 

- 

2020 

4.6 

5.9 

- 

2030 

5.1 

5.6 

- 

2040 

5.5 

5.2 

.3 

1 _/  Combined  yield  from  Century  Lake  and  Lake  Sulphur  Springs. 

2/  Decline  in  toal  M&I  requirements  between  1985-1990  reflects  expiration 
of  Cooper-Sulphur  Springs  water  supply  contract. 
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MUNICIPAL  AND  INDUSTRIAL  WATER  REQUIREMENTS 
WITH  CONSERVATION 
Introduction 

The  President's  Water  Resources  Policy  Message  of  6  June  1978  established 
water  conservation  as  a  cornerstone  of  federal  water  resources  policy.  A  number 
of  factors  account  for  the  growing  emphasis  on  water  conservation,  some  of 
which  are:  rising  demand,  scarcity  of  new  reservoir  sites,  declining  groundwater 

levels,  rising  costs  of  water  resources  development,  and  concern  for  environ¬ 
mental  quality. 

A  variety  of  measures  and  techniques  can  be  employed  to  encourage  or 
implement  water  conservation.  Public  education  through  the  use  of  television, 
radio  and  newspapers  can  be  used  to  communicate  the  need  to  the  public  of 
conserving  our  water  resources  and  describe  techniques  for  achieving  this 
objective.  The  use  of  water  conservation  devices  such  as  shower  flow  controls, 
toilet  Inserts,  and  modified  lawn  sprinkling  devices  are  relatively  inexpensive 
and  effective  in  reducing  demand.  Plumbing  codes  can  be  revised  to  require  low 
flow  showerheads  and  faucets  and  water  saving  toilets  for  new  construction  or 
replacement  plumbing.  Pricing  and  metering  techniques  can  be  employed  tQ 
encourage  conservation. 

Within  the  Cooper  Lake  study  area  essentially  all  customers  are  metered, 
a  practice  which  tends  to  discourage  waste.  However,  rates  charged  these 
customers  tend  to  be  structured  such  that  marginal  cost  of  water  tends  to 
decline  as  total  use  Increases. 
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The  purpose  of  this  section  is  to  measure  or  assess  the  effects  of  a  conser¬ 


vation  program  on  municipal  water  requirements  in  the  study  area.  Projections 
of  total  M&I  requirements  with  this  conservation  program  and  the  corresponding 
effect  on  net  water  supply  needs  are  presented  as  an  alternative  to  the  base¬ 
line  projections  in  the  preceding  section. 

Baseline  Industrial  water  use  projections  have  not  been  modified  for  the 
presentation  of  the  conservation  alternative.  This  is  because  past  trends  in 
industrial  water  use  reflect  increasing  recirculation  of  water  used  in  the 
industrial  processes,  primarily  a  response  to  pollution  control  laws.  Therefore, 
the  projection  of  these  trends  automatically  reflect  conservation. 

In  making  the  "with  conservation"  projections  of  municipal  water  needs,  it 
was  assumed  that  a  water  conservation  program  would  be  adopted  which  would 
affect  both  interior  and  exterior  residential  water  use.  For  interior  residential 
use,  it  was  assumed  that  water  saving  toilets,  faucets,  and  shower  heads  would  be 
required  in  all  new  construction  and  that  replacement  of  these  items  with  the 
water  saving  types  in  existing  residences  would  occur  gradually  with  complete 
replacement  occuring  in  50  years. 

It  Is  notable  that  two  major  Texas  cities  have  recently  adopted  plumbing 
ordinances  which  require  water  saving  plumbing  fixtures.  In  1977  El  Paso 
amended  its  plumbing  code,  requiring  the  installation  of  shower  heads  and  toilets 
of  the  water  saving  type  in  all  new  and  replacement  construction.  San  Antonio 
adopted  a  code  in  September  1979  which  requires  that  flush  toilets  in  new  buildings 
cannot  use  more  than  three  gallons  of  water  per  flush.  Shower  heads  and  lavatory 
sink  faucets  cannot  permit  more  than  three  gallons  per  minute.  TablelD  shows 
the  savings  attributible  to  water  saving  devices  which  were  used  to  make  the 
"with  conservation"  projections  for  this  study  . 
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TABLE  10 


THE  EFFECTS  OF  WATER  CONSERVATION  DEVICES  ON 
PER  CAPITA  RESIDENTIAL  WATER  USE 


FIXTURE 

CURRENT  WATER 

USAGE 

WATER  USAGE 
CONSIDERING 
CONSERVATION 

PERCENT 

SAVINGS 

Toilet 

5  gallons  and  up 
per  flush 

3.5  gallons  or 
less  per  flush 

30% 

Shower  head 

4  gallons  per 
minute  and  up 

3  gallons  per 
minute  or  less 

25% 

Faucet 

4  gallons  per 
minute  and  up 

1  gallon  per 
minute  or  less 

75% 

SOURCE:  U.  S.  Department  of  Interior,  Office  of  Water  Research  and  Technology, 
Water  Conservation  Devices,  Residential  Water  Conservation,  p.8. 
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Table  11  shows  how  water  is  used  by  a  typical  family  of  four.  Such  a 
family  uses  about  255  gallons  per  day.  Toilet  flushing  is  the  biggest  use 
accounting  for  about  39  percent  of  the  total  while  bathing  is  second  with 
31  percent. 

Table  12  shows  the  conversion  of  the  data  in  Table  11  to  a  per  capita  basis 
and  applies  the  expected  percentage  savings  of  the  water  saving  devices  shown  in 
Table  10  to  obtain  estimates  of  the  effects  of  the  devices  on  a  per  capita,  per  day 
basis.  As  the  Table  shows,  the  installation  of  the  water  saving  devices  would  be 
expected  to  save  almost  12  gallons  per  person  per  day  with  81  percent  of  the 
total  savings  attributable  to  toilet  flushing  and  bathing  savings. 

To  estimate  the  water  savings  attributable  to  the  interior  residential 
conservation  program,  the  11.81  per  capita  per  day  savings,  from  Table  12,  was 
first  applied  to  the  difference  in  the  projected  years  population  and  1980 
population.  This  gave  an  estimate  of  the  projected  savings  attributablejto  requiring 
the  conservation  devices  in  all  new  construction. 

To  obtain  the  estimate  associated  with  replacing  the  old  fixtures  the  1980 
population  was  divided  by  50.  This  number  gave  an  estimate  of  the  increase  in 
the  number  of  people  each  year  who  would  be  affected  by  replacement  of  old 
devices.  To  obtain  the  replacement  savings  in  water  in  a  given  projected  year, 
this  number  was  multiplied  by  the  number  of  years  that  would  elapse  from  1980 
to  the  projected  year.  This  product  was  then  multiplied  by  11.81  gallons  per 
person  per  day  to  obtain  the  savings  in  water  in  the  projected  year  attributable 
to  replacement  of  old  fixtures.  The  "replacement  savings"  was  added  to  the  "new 
construction"  savings  to  get  the  total  interior  residential  savings. 

The  exterior  conservation  savings  were  computed  by  first  estimating  the 
seasonal  component  of  municipal  water.  The  seasonal  component  is  that  portion 
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TABLE  11 


HOW  WATER  IS  USED  BY  A  TYPICAL 


AMERICAN  FAMILY  OF  FOUR 

GALLONS  USED  PERCENT- 

USE  PER  DAY  OF  TOTAL 

Dishwashing  15  6 

Cooking,  drinking  12  5 

Utility  sink  (washing  hands,  etc.)  5  2 

Laundry  35  14 

Bathing  80  31 

Bathroom  sink  8  3 

Toilet  100  39 

Total  255  100 


SOURCE:  U.S.  Department  of  Commerce,  National  Technical  Information 

Service,  PB-250  999,  Proceedings  of  Conference  on  Water  Conservation 
and  Sewage  Flow  Reduction  with  Water-Savings  Devices,  July  1975, 
p.  93. 
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TABLE  12 


EFFECTS  OF  CONSERVATION  DEVICES  ON 
PER  CAPITA  RESIDENTIAL  WATER  USE 


USE 

WITHOUT 
CONSERVATION 
GALLONS  USED 
PER  PERSON 

PER  DAY 

WITH 

CONSERVATION 
GALLON  USED 

PER  PERSON 

PER  DAY 

SAVINGS 
GALLONS  PER 
PERSON  PER 
DAY 

Dishwashing 

3.75 

3.75 

— 

Cooking,  Drinking 

3.00 

3.00 

— 

Utility  Sink 

1.25 

.94 

.31 

Laundry 

8.75 

8.75 

— 

1/ 

Bathing 

20.00 

16.25 

3.75 

Bathroom  Sink 

2.00 

.50 

1.50 

Toilet 

25.00 

18.75 

6.25 

Total 

63.75 

51.94 

11.81 

1/ 

75%  shower,  25%  bathtub  assumed 


26 


Appendix  D 
Exhibit  2 
38 


of  municipal  water  use  which  occurs  in  the  Cooper  Lake  study  area  generally 
during  months  of  June  through  October  consists  primarily  of  landscape 
irrigation  The  seasonal  component  was  estimated  first  for  a  recent  historical 
year  and  the  ratio  of  the  seasonal  use  to  total  use  was  computed. ^  This 
ratio  was  applied  to  project  municipal  water  use  to  obtain  an  estimate  of  the 
seasonal  component  for  projected  years. 

For  the  purposes  of  this  report,  it  was  assumed  that  the  seasonal  com¬ 
ponent  could  be  reduced  by  seasonal  pricing  and  customer  education  by  10 
percent.  The  10  percent  reduction  is  a  subjective  estimate.  At  this  time  there  is 
very  little  experience  in  this  area  on  which  to  base  an  estimate  of  savings  and  10 

3 

percent  does  not  seem  to  be  unreasonable.  The  10  percent  reduction  was  applied  to 
the  projected  estimate  of  the  seasonal  component  to  obtain  the  projected  savings 
through  conservation  for  exterior  water  use. 

It  should  be  noted  that  the  institution  of  permanent  water  conservation  measures 
allows  less  flexibility  during  periods  of  drouth.  In  the  words  of  Professor 
William  Whipple,  Jr. ,  "permanent  measures  of  water  conservation  will  not  reduce  the 
need  for  drought  contingency  water  conservation  but  actually  increase  it  since 
the  permanently  reduced  water  usage  will  leave  less  room  for  changes  when  a 
drought  period  occurs."^ 

The  remainder  of  this  section  details  the  effects  of  interior  and  exterior 
conservation  on  each  of  the  study  area's  water  supplying  entities  for  which  baseline 
projections  have  been  provided-  Net  needs  are  reassessed  given  the  water  conserva¬ 
tion  alternative 

^See  Appendix  A:  Projection  Methodology  for  the  formula  computing  the  seasonal 
component 

3The  sensitivity  of  total  water  requirements  to  change  in  the  assumed  percentage 
reduction  of  the  seasonal  component  is  assessed  in  Appendix  A. 

4 

Water  Resources  Research  Institute,  "Proceedings  of  the  Conference  on  Water 
Conservation,  Needs  and  Implementing  Strategies,"  published  by  the  American  Society 
of  Civil  Engineers,  1979,  pp .  22-27. 
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North  Texas  Municipal  Water  District 


The  effects  of  water  conservation  on  projections  of  M&I  water  requirements 
for  the  NTMWD  are  shown  in  Table  13.  The  effect  of  the  conservation  program 
which  would  require  water  saving  devices  for  new  and  replacement  construction 
(interior  conservation)  would  be  to  gradually  reduce  total  requirements  by  2 
percent  in  1985  and  by  7  percent  in  2030  and  2040.  The  Districts’  seasonal 
component  is  about  25  percent  of  its  total  municipal  use,  and  a  10  percent 
reduction  in  this  component  would  reduce  total  requirements  by  2  percent  through¬ 
out  the  projection  period.  Therefore,  the  total  effects  of  the  conservation 

program  would  be  to  reduce  total  requirements  by  4  percent  in  1985  and  9  percent 
in  2020  and  beyond. 

Table  1.4  shows  projections  of  total  M&I  water  requirements  for  the  District 
with  conservation  and  compares  these  requirements  with  the  available  supply.  Net 
water  supply  needs  would  occur  for  the  District  shortly  after  1985.  Net  needs 
would  reach  19.8  mgd  in  the  year  2000  and  84.1  tngd  in  the  year  2040.  It  is 
notable  that  if  the  NTMWD  were  to  obtain  its  share  from  Cooper  Lake  for  which 
it  has  contracted  (39  mgd)  it  would  still  require  an  additional  source  sometime 
between  the  2000-2010  decade  to  meet  its  needs. 
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TABLE  13 

EFFECTS  OF  WATER  CONSERVATION  ON  PROJECTIONS  OF  Mil 
WATER  REQUIREMENTS  FOR  THE  NTMWD 

(MILLIONS  OF  GALLONS  DAILY) 


WITHOUT 

WITH  INTERIOR 

X  REDUCTION 

WITH  INTERIOR 

X  REDUCTION 

CONSERVATION 

CONSERVATION 

WITH  INTERIOR 

&  EXTERIOR 

WITH  INTERIOB 

YEAR 

(BASELINE) 

CONSERVATION 

CONSERVATION 

AND  EXTERIOR 
CONSERVATION 

1977 

62.9 

— 

— 

— 

— 

1985 

91.6 

90.2 

21 

88.0 

4% 

1990 

104.1 

101.2 

3% 

98.8 

5% 

2000 

119.6 

114.4 

4% 

111.6 

7% 

2010 

133.0 

125.6 

6% 

122.6 

8% 

2020 

150.6 

140.9 

6% 

137.5 

9% 

2030 

170.2 

158.1 

7% 

154.2 

91 

2040 

19  3.7 

180.3 

7% 

17  5.9 

91 
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TABLE  14 


PROJECTIONS  OF  M&I  WATER  REQUIREMENTS  WITH  CONSERVATION, 
SUPPLY,  AND  NET  WATER  SUPPLY  NEEDS  WITH  CONSERVATION 
FOR  THE  NTMWD 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

M&I 

SUPPLY  - 

NET 

NEEDS 

1977 

62.9 

91.8 

— 

1985 

88.0 

91.8 

— 

1990 

98.  8 

91.8 

7.0 

2000 

111.6 

91.8 

19.8 

2010 

122.6 

91.8 

30.8 

2020 

137.5 

91.8 

45.7 

2030 

154.2 

91.8 

62.4 

2040 

17  5.9 

91.8 

84.1 

V  Yield 

from  Lake  Lavon ,  the 

current  source  of 

supply . 

.** 


> 


Irving 


The  effect  of  interior  water  conservation  on  City  of  Irving  requirements  as 
shown  in  Table  15  would  be  to  reduce  total  requirements  from  1  percent  in  1985, 
gradually  increasing  to  a  7  percent  reduction  in  2033  and  2040.  The  effect  of  the 
10  percent  reduction  in  the  seasonal  component,  which  accounts  for  20  percent  of 
Irvings  total  use,  would  be  to  reduce  total  requirements  by  an  additional  2  percent 
throughout  the  projection  period.  The  total  effect  of  the  conservation  program 
would  be  to  reduce  total  M&I  requirements  by  3  percent  in  1985  to  9  percent  in  2030 
and  2040. 

As  previously  mentioned,  Irving  would  have  to  find  an  additional  source  after 
2007  when  its  contract  with  Dallas  expires.  As  Table  16  indicates,  with  conserva¬ 
tion,  the  City  would  have  needs  in  2010  of  24.9  mgd  Increasing  to  33.0  mgd 
in  2040. 
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TABLE  1 5 


EFFECTS  OF  WATER  CONSERVATION  ON  PROJECTIONS  OF  Mil 
WATER  REQUIREMENTS  FOR  THE  CITY  OF  IRVING 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 


WITHOUT  WITH  INTERIOR  2  REDUCTION  WITH  INTERIOR  X  REDUCTION- 

CONSERVATION  CONSERVATION  WITH  INTERIOR  AND  EXTERIOR  WITH  INTERIOR 

(BASELINE)  CONSERVATION  CONSERVATION  AND  EXTERIOR 

CONSERVATION 


1977 

16.7 

— 

— 

— 

— 

1985 

20.1 

19.8 

IX 

19.4 

32 

1990 

21.5 

21.1 

2% 

20.  7 

42 

2000 

24.7 

23.  8 

42 

23.  3 

62 

2010 

26.8 

25.5 

5% 

24.9 

72 

2020 

29.5 

27.7 

62 

27.1 

82 

2030 

32.3 

30.1 

7% 

29.5 

92 

2040 

36.0 

33.  7 

72 

33.0 

92 
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TABLE  16 


PROJECTIONS  OF  Mil  WATER  REQUIREMENTS  WITH 
CONSERVATION,  SUPPLY,  AND  NET  WATER  SUPPLY  NEED  WITH  CONSERVATION 

POR  THE  CITY  OF  IRVING 

(Millions  of  Gallons  Dally) 


YEAR 

TOTAL 

Mil 

SUPPLY 

NET 

NEEDS 

1977 

16.7 

<■) 

- 

1985 

19.4 

(«) 

- 

1990 

20.7 

(•) 

- 

2000 

23.4 

<■> 

- 

2010 

24.9 

(b) 

24.9 

2020 

27.1 

(b) 

27.1 

2030 

29.5 

(b) 

29.5 

2040 

33.0 

(b) 

33.0 

(a)  Supply  is  from  City  of  Dallas  which  according  to  the  contract  would  meet 
Irving  a  needs  until  expiration  in  2007. 

(b)  Supply  Is  zero  based  on  expectation  that  Dallas,  in  anticipation  of  a  water 
supply  deficit  between  2010  and  2020,  would  not  renew  Its  contract  with  Irving. 
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COMMERCE 


The  effect  of  the  interior  conservation  program  on  the  City  of  Commerce 
would  be  to  reduce  its  total  requirements  by  1  percent  in  1985  and  increase  the 
reduction  to  5  percent  by  2020  (Table  17).  The  seasonal  component  in  Commerce 
accounts  for  only  9  percent  of  total  municipal  water  use  in  the  city.  A  10 
percent  reduction  in  the  seasonal  component  would  reduce  total  use  by  1  percent 
throughout  the  projection  period.  The  combined  effect  of  the  interior  and  exterior 
conservation  program  would  be  to  reduce  total  M&I  requirements  by  1  percent  in 
1985  and  by  6  percent  by  2020. 

Table  18  shows  net  needs  with  conservation  for  the  City  of  Commerce.  If 
the  city's  contract  with  the  SRA  were  not  renewed  in  2027  the  city  would  have 
net  needs  of  3.0  mgd  in  2030  and  3.3  mgd  in  2040. 
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TABLE  17 


EFFECTS  OF  WATER  CONSERVATION  ON  PROJECTIONS  OF  M&I 
WATER  REQUIREMENTS  FOR  THE  CITY  OF  COMMERCE 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

WITHOUT 

CONSERVATION 

(BASELINE) 

WITH  INTERIOR 

CONSERVATION 

2  REDUCTION 

WITH  INTERIOR 
CONSERVATION 

WITH  INTERIOR 

&  EXTERIOR 
CONSERVATION 

X  REDUCTION 
WITH  INTERIOR 
AND  EXTERIOR 
CONSERVATION 

1978 

1.71 

— 

— 

— 

— 

1985 

2.06 

2.04 

IX 

2.02 

22 

1990 

2.23 

2.21 

2% 

2.17 

32 

2000 

2.50 

2.42 

3% 

2.40 

42 

2010 

2.69 

2.58 

4% 

2.56 

52 

2020 

2.86 

2.73 

5X 

2.71 

62 

2030 

3.15 

2.98 

5% 

2.96 

62 

2040 

3.51 

3.34 

5% 

3.31 

62 
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TABLE  18 


PROJECTIONS  OF  Mil  WATER  REQUIREMENTS  WITH  CONSERVATION, 
SUPPLY,  AND  NET  WATER  SUPPLY  NEEDS  WITH  CONSERVATION 
FOR  THE  CITY  OF  COMMERCE 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 


TOTAL  NET 

Mil  SUPPLY  NEEDS 


1978 

1.7 

7.5 

— 

1985 

2.0 

7.5 

— 

1990 

2.2 

3.0 

— 

2000 

2.4 

3.0 

— 

2010 

2.6 

3.0 

— 

2020 

2.  7 

3.0 

— 

2030 

3.0 

— 

3.0 

2040 

3.3 

— 

3.3 

1/  Numbers  shown  are  amounts  of  Lake  Tawakoni  water  available  to  the  city  according 
to  the  terms  of  its  contract  with  the  Sabine  River  Authority.  The  contract 
expires  in  2027. 
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Monthly  water  use  data  for  the  City  of  Cooper  is  not  available  to  compute 
the  seasonal  component  of  municipal  water  use.  However,  landscape  irrigation 
in  the  area  is  thought  to  be  minimal. 

Interior  conservation  is  expected  to  reduce  total  water  requirements  by  1  per¬ 
cent  beginning  in  1985  up  to  8  percent  in  2030  and  2040.  With  conservation  the 
city's  requirements  would  grow  from  .35  mgd  in  1978  to  .83  mgd  by  2040. 

As  previously  mentioned,  because  Cooper's  contract  with  Sulphur  Springs 
expires  before  1990  and  because  the  yield  of  Cooper's  3  city  lakes  is  consi¬ 
dered  marginal, net  water  supply  needs  with  conservation  are  considered  to  be 
essentially  equivalent  to  the  total  requirements  shown  in  Table  19. 
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TABLE  19 


YEAR 


EFFECTS  OF  WATER  CONSERVATION  ON  PROJECTIONS  OF  M&I 
WATER  REQUIREMENTS  FOR  THE  CITY  OF  COOPER  SYSTEM 

(MILLIONS  OF  GALLONS  DAILY) 


WITHOUT  WITH  INTERIOR  %  REDUCTION 

CONSERVATION  CONSERVATION  WITH  INTERIOR 

(BASELINE)  CONSERVATION 


1978 

.35 

— 

1985 

.  38 

.37 

11 

1990 

.72 

.71 

11 

2000 

.75 

.72 

3% 

2010 

.79 

.75 

51 

2020 

.83 

.77 

61 

2030 

.87 

.79 

81 

2040 

.91 

.83 

81 

38 


Appendix  D 
Exhibi t  2 
50 


Sulphur  Springs 


As  shown  in  Table  20,  Total  M&I  water  requirements  for  Sulphur  Springs 
would  be  Teduced  by  1  percent  in  1985,  6  percent  in  2000,  and  9  percent  in 
2020  with  interior  conservation.  The  seasonal  component  in  Sulphur  Springs 
accounts  for  9  percent  of  total  annual  municipal  use.  A  10  percent  reduction 
in  the  seasonal  component  would  reduce  total  Mil  requirements  by  1  percent 
throughout  the  projection  period.  Total  requirements  would  be  reduced  by  4  percent 
in  1985  with  the  reduction  increasing  to  9  percent  by  2020  with  both  interior 
and  exterior  programs  in  effect. 

As  Table  21  indicates  there  are  no  net  water  supply  needs  for  the 
Sulphur  Springs  system  throughout  the  projection  period.  However,  with  continued 

growth  and  continuing  sedimentation  in  the  city  lake,  the  city  would  need 
water  very  shortly  after  2040. 
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TABLE  20 


EFFECTS  OF  WATER  CONSERVATION  ON  PROJECTIONS  OF  Mil 
WATER  REQUIREMENTS  FOR  THE  SULPHUR  SPRINGS  SYSTEM 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

WITHOUT 

CONSERVATION 

(BASELINE) 

WITH  INTERIOR 
CONSERVATION 

%  REDUCTION 

WITH  INTERIOR 
CONSERVATION 

WITH  INTERIOR 
i  EXTERIOR 
CONSERVATION 

%  REDUCTION 
WITH  INTERIOR 
AND  EXTERIOR 
CONSERVATION 

1978 

2.70 

- 

- 

- 

1985 

3.12 

3.08 

n 

3.04 

2% 

1990 

U  3.02 

2.92 

3% 

2.96 

4% 

2000 

3.59 

3.39 

6% 

3.36 

6% 

2010 

4.11 

3.83 

7% 

3.80 

8% 

2020 

4.64 

4.27 

9% 

4.23 

9% 

2030 

5.09 

4.65 

9% 

4.61 

9% 

2040 

5.50 

5.04 

9% 

5.00 

91 

— 1  Decline  in  total 
Sulphur  Springs 

Mil  req’f  rements  between  1985-1990  reflects  expiration  of 
water  supply  contract. 

Cooper- 

40 
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TABLE  21 


PROJECTIONS  OF  M&I  WATER  REQUIREMENTS  WITH  CONSERVATION, 
SUPPLY  AND  NET  WATER  SUPPLY  NEEDS  WITH  CONSERVATION 
FOR  THE  SULPHUR  SPRINGS  SYSTEM 

(MILLIONS  OF  GALLONS  DAILY) 


YEAR 

TOTAL 

M&I 

SUPPLY  - 

NET 

NEEDS 

1978 

2.7 

9.0 

- 

1985 

3.0 

8.5 

- 

1990  ~ 

2.9 

8.1 

- 

2000 

3.4 

7.2 

- 

2010 

3.8 

6.3 

- 

2020 

4.2 

5.9 

- 

2030 

4.6 

5.6 

- 

2040 

5.0 

5.2 

-  Combined  yields  from  Century  Lake  and  Lake  Sulphur  Springs. 

2/  Decline  in  Total  M&I  requirements  between  1985-1990  reflects  expiration  of 
Cooper-Sulphur  Springs  water  supply  contract. 
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APPENDIX  A:  PROJECTION  METHODOLOGY 
Baseline  Projections 

Baseline  projections  of  municipal  water  use  were  made  by  combining  projections 
of  population  and  per  capita  municipal  water  use  rates.  Population  projections  (Table 
A-l)  were  based  primarily  on  a  disaggregation  of  OBERS  Series  "E"  projections  for 
Bureau  of  Economic  Analysis  (BEA)  Economic  Area  127  and  for  the  Dallas  Standard 
Metropolitan  Statistical  Area  (SMSA) .  These  projections  in  the  case  of  Collin, 
Rockwall,  and  Hopkins  Counties  were  modified  upward  by  the  recent  trends  in  rapid 
growth  in  these  areas.  Projections  given  by  local  entities  were  reviewed  and  given 
careful  consideration  in  making  these  projections. 

Table  A-l  shows  population  projections  for  each  of  the  water  supply  entities 
which  are  potential  users  of  Cooper  Lake.  The  historical  year  population  figures 
were  based  essentially  on  Census  Bureau  population  estimates.*  Population  numbers 
for  the  Cities  of  Cooper  and  Sulphur  Springs  also  include  estimates  of  the  customers 
in  the  rural  water  districts  served  or  to  be  served  by  the  municipal  systems. 

Sulphur  Springs  1978  estimate  includes  5,034  persons  outside  the  City  based  upon 
2  persons  per  meter.  The  number  of  persons  estimated  to  be  served  by  the  City  of 
Cooper  via  the  Charleston  Water  Supply  Company  is  767.  It  is  also  projected  that 
the  City  of  Cooper  would  begin  supplying  an  additional  5,985  persons  in  1990  given 
the  depletion  and  deteriorating  quality  of  groundwater  in  the  Sulphur  River  Basin. 

The  1978  population  of  Sulphur  Springs  was  estimated  by  the  Corps  of  Engineers 
to  be  15,900  inhabitants.  This  is  significantly  higher  than  the  11,191  persons 
estimated  by  the  Census  Bureau  for  1977.  The  higher  Corps  estimate  was  based  upon 
recent  data  on  utility  connections  and  number  of  residences  as  well  as  on  independent 
population  estimates  by  the  various  utility  companies  and  by  the  city  government 
of  Sulphur  Springs. 

^U.S.  Bureau  of  the  Census,  Current  Population  Reports,  Population  Estimates  and 
Projections .  Series  P-25,  No.  782,  issued  January  1979, and  No.  856, issued  November 
1979. 
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TABLE  A-l 


POPULATION  PROJECTIONS  FOR  THE  COOPER  LAKE 
STUDY  AREA,  BY  SYSTEM 


YEAR 

NTMWD 

IRVING 

COMMERCE 

COOPER 

SULPHUR 

SPRINGS 

1977  A' 

414,200  y 

105,070 

9,200 

2,740 

20,900 

1985 

591,600 

124,800 

10.960 

2,956 

23,400 

1990 

666,000 

132,600 

11,600 

6,000 

25,500 

2000 

754,900 

149,800 

12,900 

6,200 

29,600 

2010 

834,800 

161,100 

13,600 

6,300 

32,600 

2020 

923,900 

173,300 

13.900 

6,400 

35,600 

2030 

1,023,300 

186,300 

14,600 

6,600 

37,300 

2040 

1,134,100 

200,400 

15,000 

6,700 

39,200 

~  Historical  year  for  Commerce  and  Sulphur  Springs  is  1978 
2/ 

~  Includes  only  62.5  percent  of  Richardson's  population,  the  percent  of  the  City’s 
total  water  needs  supplied  by  the  NTMWD  in  1977.  Beginning  in  late  1979,  the 
NTMWD  began  supplying  all  of  Richardson's  needs. 
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The  1977  population  estimate  for  the  NTMWD  was  computed  by  adding  the  1977 
Census  Bureau  estimates  for  each  of  the  member  and  customer  cities.  To  this 
total  was  added  estimates  given  by  the  NTMWD  of  33,770  persons  for  others 
and  60,000  persons  supplied  by  NTMWD  living  in  the  City  of  Dallas.  Only 
62.5  percent  of  the  City  of  Richardsons  population  was  included  in  estimating 
the  1977  population  served  by  the  NTMWD  since  only  62.5  percent  of  its  water 
was  supplied  by  the  NTMWD  in  that  year. 

Base  year  municipal  use  rates  were  derived  from  actual  water  use  data  pro¬ 
vided  by  local  officials.  Municipal  use  in  the  historical  year  was  combined  with 
the  population  estimates  to  obtain  a  per  capita  municipal  use  rate.  These  per 
capita  municipal  use  rates  were  projected  (Table  A-2)  based  on  county  urban 
projections  made  by  the  Texas  Department  of  Water  Resources  (TDWR) .  The  TDWR 
projections  reflect  past  trends  in  growth  in  municipal  water  use  per  capita. 

Industrial  water  use  projections  were  made  by  combining  projections  of 
employment  growth,  productivity  per  employee,  and  recirculation  rates  to  base  year 
water  use  estimates  by  two  digit  Standard  Industrial  Classification  (SIC).  Base 
year  industrial  water  use  estimates  were  obtained  through  field  investigation 
and  survey  data  provided  by  the  TDWR.  Employment  growth  rates  were  based  on 
OBERS  Series  "E"  projections.  Productivity  indexes,  or  indexes  of  output  per 
employee,  were  derived  by  applying  OBERS  projections  of  gross  product  originating 
to  earnings  factors  to  its  national  earnings  projections  and  dividing  by  its  pro¬ 
jections  of  national  employment  for  each  industry.  Recirculation  rates  by  two 
digit  SIC  were  projected  by  extrapolating  historical  trends  using  least  squares 
regression . 
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TABLE  A- 2 


BASELINE  PER  CAPITA  MUNICIPAL  WATER  USE  RATES 
FOR  THE  COOPER  LAKE  STUDY  AREA,  BY  SYSTEM 


HISTORICAL  AND  PROJECTED 
(Gallons  Per  Capita  Day) 


YEAR 

NTMWD 

IRVING 

COMMERCE 

COOPER 

SULPHUR 

SPRINGS 

1/ 

1977“ 

138 

150 

153 

114 

103 

1985 

140 

152 

158 

117 

105 

1990 

141 

154 

160 

120 

107 

2000 

144 

156 

165 

122 

109 

2010 

146 

159 

169 

125 

114 

2020 

149 

162 

173 

129 

119 

2C30 

152 

165 

178 

132 

123 

2040 

155 

169 

184 

136 

127 

Historical 

year  for 

Commerce  and 

Sulphur  Springs 

is  1978. 
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The  Seasonal  Component 


Below  is  given  the  formula  for  the  computation  of  the  seasonal  component  and 

seasonal  component  factor 

S  »  seasonal  component 

S  -  seasonal  component  factor 

Ml  *  total  municipal  use,  June-Oct  (153  days) 

M2  ■  total  municipal  use  Jan-May  and  Nov-Dec  (212  days) 

M  ■  total  municipal  use  for  one  year  ■  Ml  +  M2 


S  -  M 


Table  A-3  gives  an  estimate  of  the  sensitivity  of  the  total  M&I  requirements 
for  water  supplying  entities  in  the  study  area  to  changes  in  the  seasonal  component, 
i.e.,  it  tells  bow  much  total  water  use  will  decline  for  each  10  percent 
reduction  in  seasonal  water  use.  Note  that  Commerce  and  Sulphur  Springs  total 
requirements  are  much  less  sensitive  to  a  given  percent  reduction  in  the 
seasonal  component  than  are  the  NTMWD  and  Irving.  This  is  simply  because 
the  seasonal  components  for  Commerce  and  Sulphur  Springs  are  considerably  smaller. 
These  numbers  or  relationships  would  apply  to  any  projected  year  in  this  study 
since  the  projected  seasonal  component  is  about  the  same  percentage  of  the  total 
each  year.  Because  the  seasonal  component  is  projected  to  be  a  constant  per¬ 
centage  of  the  municipal  component  its  relationship  to  total  M&I  will  remain 
relatively  constant  so  long  as  the  relationship  between  municipal  and  industrial 
remains  relatively  stable. 
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TABLE  A- 3 


THE  PERCENTAGE  REDUCTION  IN  TOTAL  M&I  WATER  USE 
FOR  EACH  10  PERCENT  REDUCTION  IN  SEASONAL  WATER  USE,  BY  CITY 


NTMWD  IRVING  COMMERCE 


SULPHUR 

SPRINGS 


2.3% 


2.0% 


.7% 


.8% 
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APPENDIX  B 


PROJECTIONS  OF  NEEDS  FOR  THE  CITY  OF  DALLAS  SYSTEM 

Table  B-l  shows  the  supply  of  water  available  and  potentially  available  to 
the  City  of  Dallas  system.  Presently  the  city's  pipeline  to  Tawakonl  limits  it 
to  100  mgd  but  another  pipeline  is  being  constructed  which  would  allow  It  to  take 
the  full  164.6  mgd  for  which  it  has  contracted.  The  city  currently  Is  not  using 
water  from  Lake  Palestine  and  would  have  to  construct  a  pipeline  to  it  In  order 
to  do  so.  Lake  Aubrey  is  an  authorized  Corps  of  Engineer  project  not  yet  under 
construction. 

Table  B-2  shows  the  projections  of  M&I  water  requirements  for  the  City  of 
Dallas  system  which  consists  of  needs  for  the  city  itself  and  its  customer 
cities.*  As  indicated  in  the  table  with  the  construction  of  Aubrey  the  system 
could  meet  its  needs  until  sometime  between  2010  and  2020. 


^These  projections  were  derived  from  updated  projections  made  for  the"Denison  Dam 
(Lake  Texoma)  Restudy”water  supply  study  done  in  June  1979  by  the  Southwestern 
Division,  Corps  of  Engineers. 
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TABLE  B-l 


PROJECTIONS  OF  THE  SUPPLY  OF  WATER  AVAILABLE 
TO  THE  CITY  OP  DALLAS  SYSTEM 

(Millions  of  Gallons  Daily) 


SOURCE 

1977 

2000 

2010 

2020 

2040 

1/ 

Grapevine 

10.9 

10.9 

10.9 

10.9 

10.9 

Ray  Hubbard  — ^ 

65.1 

65.1 

65.1 

65.1 

64.0 

Tawokoni  V 

164.6 

164.6 

164.6 

164.6 

164.6 

Palestine  — ^ 

102.0 

102.0 

102.0 

102.0 

102.0 

I  ,  l/  3/ 

Lewisville  ~ 

Aubrey 

101.5 

129.6 

127.3 

125.9 

124.7 

Total 

444.1 

472.2 

469.9 

468.5 

466.2 

SOURCE  OF  YIELD  FIGURES: 

1 ./  U.S.  Army  Corps  of  Engineers 

2 J  Texas  Department  of  Water  Resources 

3/  Yield  of  Aubrey  and  Lewisville  Lakes  are  combined  because  the  construction  of 
Aubrey  would  change  the  yield  of  Lewisville.  Construction  of  Aubrey  would  be 
completed  before  2000  and  is  reflected  In  year  2000  yield  estimate.  Decline  in 
yield  figures  beyond  2000  for  Lewisvi 1 le-Aubrey  and  after  2000  for  Rav  Hubbard 
indicates  reductions  because  of  sedimentation. 

NOTE:  The  figures  shown  for  each  lake  are  the  amounts  for  which  the  City  of  Dallas 

has  contracted  and  not  necessarily  the  full  yield  of  the  lake. 


50 


Appendix  D 
Exhibit  2 
64 


TABLE  B-2 


PROJECTIONS  OF  TOTAL  M&I  WATER  REQUIREMENTS  , 
SUPPLY,  AND  NET  WATER  SUPPLY  NEEDS  FOR 
THE  CITY  OF  DALLAS,  SYSTEM 

(Millions  of  Gallons  Daily) 


f  - 

f 

YEAR 

. 

TOTAL 

REQUIREMENTS 

SUPPLY 

NET 

NEEDS 

1977 

258 

444 

- 

1  2000 

386 

472 

- 

2010 

427 

470 

- 

2020 

498 

468 

30 

2040 

626 

466 

160 
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APPENDIX  C 


Irrigation  of  Agricultural  Land  in  the  Study  Area 

Historically,  irrigation  of  agricultural  land  in  the  study  area  has  been  relatively 
unimportant.  As  shown  in  Table  C-l,  only  1,541  acres  of  cropland  were  irrigated 
in  1974  in  the  study  area.  This  was  only  about  .3  percent  of  the  total  or  480,054 
acres  of  harvested  cropland.  Kaufman  and  Rockwall  Counties  have  essentiallv  no  irri¬ 
gation  of  cropland.  The  amount  cf  cropland  irrigated  in  1969  in  the  study  area 
was  6,231  acres,  about  1  percent  of  the  621.548  acres  harvested  in  that  year.  Hay 
and  corn  were  the  principal  crops  irrigated  in  1974  and  cotton  was  the  primary 
crop  in  1969. 

As  Table  C-2  indicates,  a  very  small  amount  of  pastureland  had  some  irrigation  in 
196^  and  197- .  In  19'-,  lit  acres  were  irrigated,  less  than  one  tenth  of  one 
percent.  On  1  v  Hopkins  and  Dallas  Counts-  had  sign  if  leant  Irrigation  of  pasture- 
land  jr.  1M'- 


TABLE  C-l 


TOTAL  HARVESTED  CROPLAND  AND  IRRIGATED  CROPLAND 
BY  COUNTY  FOR  THE  COOPER  LAKE  STUDY  AREA,  1969  S>  1974 

(Acres) 

Total  Harvested  Irrigated 

Qropland  Cropland 

COUNTY  1969  1974  1969  1974 


Collin 

210.920 

167,705 

202 

124 

Dal  las 

94.078 

54,817 

2,351 

519 

Delta 

51,457 

36,831 

200 

24 

Hopkins 

33.235 

39.465 

674 

637 

Hunt 

113.812 

91,549 

153 

2  35 

Kaufman 

91 . 33* 

75,526 

2,651 

-0- 

Rockva 1 1 

26.712 

14,161 

-0- 

2 

T  o  t  a  1  s 

621 

480.054 

6,231 

1.541 

St K'Rl'FS  : 

V . S .  Bureau 

of  the  Census  , 

Census  of 

Agr icul t  ure 
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TABLE  C-2 


TOTAL  PASTURELAND  AND  IRRIGATED  PASTURELAND 
BY  COUNTY  FOR  THE  COOPER  LAKE  STUDY  AREA,  1969  &  1974 

(Acres) 


COUNTY 


Pastureland 
1969  1974 


Irrigated  Pastureland 
1969  1974 


Collin 

109,535 

71,700 

60 

-0- 

Dallas 

60.697 

31.849 

426 

112 

Delta 

47,601 

51,888 

-0- 

-0- 

Hopkins 

185.842 

132,063 

140 

300 

Hunt 

123,152 

116,262 

38 

-0- 

Kaufman 

149,491 

122,064 

960 

-0- 

Rockval 1 

16,051 

11,296 

-0- 

1 

Totals 

692. 369 

537,122 

1,624 

413 

J 

I 

.1 
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TEXAS  DEPARTMENT  OF  WATER  RESOURCES 

1700  N.  Congress  Avenue 
Austin.  Texas 


TEXAS  WATER  DEVELOPMENT  BOARD 
A.  L.  Black,  Chairman 
John  H.  Garrett,  Vice  Chairman 
George  W.  McCleskey 
Glen  E.  Roney 
W.  O.  Bankston 
Lonnie  A.  '‘Bo*’  Pilgrim 


Harvey  Davis 

l. \i'i  nine  l  liu  v  t •  »i 

April  3,  1980 


TEXAS  WATER  COMMISSION 
Felix  McDonald  .  ( ‘li.nrtn.ifi 
Dm sn  IS.  Hardeman 
Joe  K .  Carroll 


Mr.  Jimmy  D.  Baggett 

Acting  Chief,  Engineering  Division 

U.S.  Army  Corps  of  Engineers 

Fort  Worth  District 

P.0.  Box  17300 

Fort  Worth,  Texas  76102 

Attention:  Mr.  Mike  Mocek 

Dear  Mr.  Baggett: 

Enclosed  are  two  copies  of  a  report  entitled  "Ground  Water  Resources  of 
the  Cooper  Lake  and  Channels  Project  Area.”  This  report  was  prepared  by 
the  Department's  Planning  and  Development  Division  in  response  to  your  letter 
of  March  6,  1980. 

We  have  appreciated  this  opportunity  to  work  with  the  Corps  on  a  project 
that  is  of  great  importance  to  the  water  resources  development  program  in 
Texas.  If  we  can  be  of  further  assistance ,  please  let  us  know. 

Should  you  have  any  questions  concerning  the  enclosed  report,  please  contact 
Allen  White  or  Bob  Bluntzer  at  512/47 5-3821 . 
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I'll  box  11087  Capitol  Station  •  Austin.  Texas  78711  •  Atea  Code  M2  47S  1187 


GROUND- IvATl  R  R1 ISOURCLS 
01  nil. 

COOl'LR  IAKJ;  AND  CllAXNTLS  PRO.J];CT  ARliA 


INTROIH  ICT10X 

By  letter  dated  March  b,  1980  the  IJ.S.  Army  Corps  of  mgineers,  fort  North 
District  forma 11 y  requested  the  .  Apartment ' s  assistance  uith  work  on  the 
Cooper  Lake  and  Channels  Project.  Speci fical lv,  the  Corps  rec{uested  the 
following  infornat ion: 

1.  I dent i f icat ion  of  ground-water  resources  in  and  adjacent  to  the 
Cooper  hike  and  Channels  Project  area. 

2.  Potential  dependable  yields  of  aquifers  identified  in  item  1., 
projected  for  the  lPd-vear  period  from  1990  to  1090. 

3.  Ground- water  quality  in  aquifers  identified  in  item  1.,  projected 
for  the  100- year  period  from  1990  to  1090,  and 

4.  Current  and  committed  future  usage  from  aquifers  identified 
in  it em  1 . 


The  purpose  of  this  report  is  to  address  tiie  specific  topics  iisted  above. 
However,  from  a  practical  standpoint,  and  in  order  to  put  the  issue  of  ground 
water  supply  as  an  alternative  to  water  supply  storage  in  Cooper  Lake  in 
tiie  proper  persepect ive,  it  would  be  necessary  to  examine  the  specific  present 
and  future  water  supply  needs  of  the  three  governmental  entities  which  would 
own  water  supply  storage  in  Cooper  Lake  as  well  as  the  potential  for  each 
entity  to  acquire,  develop,  and  distribute  ground  water  to-their  customers. 


Lon- fedora  1  participants  in  the  Cooper  Lake  and  Channels  Project  which  'nave 
executed  contracts  with  the  federal  government  for  rcpa\av,ent  of  costs  allocated 
re  water  supply  storage  in  Cooper  Lake  arc  the  North  Texas  Municipal 
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Water  District,  City  of  Irving,  and  the  Sulphur  River  Municipal  Water  District. 


These  entities  would  own  3b. 859,  5b. 859,  and  2b. 2825,  respectively,  ol'  the 
275,000  acre- feet  of  water  supply  (conservation)  storage  in  Cooper  Lake  and 
would  be  allowed  to  divert  annual ly,  under  provisions  of  Permits  No.  2357, 

2550,  and  2538  issued  by  the  Texas  Water  Commission,  54,00U,  54,000,  and 
58,520  acre-feet,  respect ively,  for  use  in  their  service  area. 

In  order  to  develop  an  equivalent  amount  of  water  supply  from  ground-water 
sources,  each  of  the  above  entities,  either  acting  independently  or  collectively, 
would  have  to  conduct  extensive  studies  of  the  availability  of  the  nearest, 
most  economically  feabible  source  of  ground  water  to  meet  their  needs.  Also, 
since  each  entity's  existing  water  supply  storage  and  distribution  systems 
arc  unique,  means  of  conveyance,  storage,  and  distribution  of  ground  water  to 
their  customers  would  differ. 


STUDY  AkliA 

The  Cooper  lake  and  Channels  Project  area,  as  defined  in  the  Corps'  March  0, 
1980  letter,  is  composed  of  tioll  in,  Dallas,  Rockwall,  Kaufman,  Hunt,  Delta, 
and  Hopkins  comities  which  are  located  in  the  upper  Trinity,  upper  Sabine, 
and  upper  Sulphur  River  basins  (figure  1'. 

Two  major  aquifers  and  two  minor  aquifers  occur  in  and  adjacent  to  the 
Project  area.  A  major  aquifer  is  defined  as  one  which  yields  large  quantities 
of  water  in  a  comparat ively  large  area  of  the  State.  A  minor  aquifer  is 
defined  as  one  which  yields  relatively  large  quantities  of  water  in  small 
areas  of  the  State  or  relatively  small  quantities  of  water  in  large  areas  of 
the  State. 
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The  two  major  aquifers  are  the  'trinity  Croup  and  tiie  Carrizo-Uilcox.  The  two 
minor  aquifers  are  the  Woodbine  and  tf,e  Xacotoch.  A 1  together,  these  lour 
aquifers  underlie  8 S  percent  of  the  seven-county  Project  area.  The  outcrops 
(recharge  areas)  of  these  aquifers  and  their  downdip  extents  are  delineated 
in  figures  2  and  a.  The  aquifer  areas  delineated  in  figures  2  and  a  are  the 
approximate  areas  where  the  aquifers  contain  ground  waters  having  3, 1)1)0 
milligrams  per  liter  (mg/1)  or  less  total  dissolved  solids  (fresh  to  sliglitlv 
saline),  fresh  water  has  1,000  mg/1  or  less  total  dissolved  solids.  Slightly 
saline  water  lias  a  total  dissolved  solids  content  greater  than  1,000  mg/1  and 
equal  to  or  less  than  3,000  mg/1. 


Cl lARACThRlSTlCS  OT  nil;  AQlil ! TICS 

Trinity  Croup  Aquifer 

In  the  Project  area  the  Trinity  Croup  is  composed  of  two  principle  .niter 
bearing  units;  the  Twin  Mountains  (Travis  Peak)  formation  which  is  t lie  lower 
or  deepest  unit,  and  the  Paluxy  formation  which  is  the  upper  or  shallowest 
unit.  These  water-hearing  units  are  separated  by  limestone,  marl,  shale,  and 
anhydrite  strata  of  the  Cion  Rose  formation  which  does  not  produce  significant 
amounts  of  ground  water  in  the  Proiei,'!  area.  Currently,  about  ninety  percent 
of  the  ground  water  produced  from  the  Irinity  Croup  Aquifer  in  the  Project 
area  is  from  the  ruin  Mountains  lormation  which  is  composed  of  fine  to  coarse 
sand  with  some  beds  of  shale,  clav,  gravel  and  conglomerate.  1  he  remaining 
ten  percent  of  ground  -  water  produced  is  l  run  thi  l‘alu\\  i  ornuit  ion  which  i  s 
composed  of  fine  sand,  saiwly  shale,  and  -hale.  i:,c  [up  of  the  Trinity  Croup 
(Paluxy  format  ion)  is  encountered  at  depth  i  ■mg  l  ro: .  about  SOU  to  3,3lU> 
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feet  in  the  Project  area.  The  total  thickness  of  the  Trinity  (iroup  in  the 
Project  area  ranges  from  about  1,000  to  2,800  feet  with  a  net  water-bear ing 
sand  thickness  of  about  100  to  500  feet,  currently,  water  used  ip.  the  Project 
area  from  the  Trinity  group  Aquifer  is  produced  at  a  maximum  depth  of  about 
4,100  feet. 

Measured  and  reported  yields  of  wells  completed  in  the  Iwin  Mountains  for¬ 
mation  range  from  10  to  1,900  gallons  per  minute  (gpm)  with  an  average  yield 
of  about  280  gpm.  Kells  completed  in  the  Paluxy  formation  have  yields 
ranging  from  10  to  482  gpm  with  an  average  yield  of  about  97  gpm.  The 
average  specific  capacities  of  wells  completed  in  t he  Twin  Mountains  and 
Paluxy  formations  arc  approximately  l.o  and  5.5  gallons  per  minute  per  foot 
(.gpm/ ft.)  of  drawdown,  respectively. 

In  the  Project  area,  the  transmissibi 1 ity  of  the  Twin  Mountains  formation 
averages  about  9,000  gallons  per  day  per  foot  (gpd/l't).  The  average  perme¬ 
ability  is  about  oS  gallons  per  day  per  square  foot  (gpd/ft2j.  The  Paluxy 
formation  has  an  average  transmissib.il  i  ty  and  an  average  permeability  of 
5,700  gpd/ft  and  50  gpd/l't--,  respectively,  both  formations  have  an  average 
coefficient  of  storage  of  about  0.0001. 

During  the  mid-  and  late  1970's,  maximum  depths  of  water  levels  in  the  IVin 
Mountains  formation  were  measured  at  210  to  502  feet  in  Collin  County  and  454 
to  992  feel  in  Dallas  County,  from  1955  to  1975  water  levels  of  the  Twin 
Mountain  formation  declined  from  200  to  275  feet  in  Collin  County  and  from 
197  to  508  feet  in  Dallas  County. 
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During  the  mid-  to  late  1970's,  maximum  depths  to  I’aliLxy  formation  water 
levels  were  31b  to  S.S 3  loot  in  toll  in  County,  401  to  500  feet  in  dal  las 
County,  444  feet  in  Hunt  County,  531  feet  in  Rockwall  County,  223  feet  in 
Kaufman  County,  and  100  feet  in  Delta  County.  Measured  water  levels  in 
Dallas  County  indicate  that  from  1955  to  1075  Paluxy  formation  water  levels 
declined  150  to  300  feet. 

The  great  water  level  depths  and  large  water  level  declines  described  above 
are  definite  indications  of  the  serious  overdrafts  of  ground  water  which  have 
occurred  in  the  Trinity  Croup  Aquifer  particularly  in  Dallas  County  since 
1055.  dliese  deep  water  levels  and  large  water-level  declines  cause  serious 
economic  and  water  quality  problems;  such  as,  the  cost  of  lifting  the  water 
great  vertical  distances  to  the  land  surface  (probably  more  than  1,000  feet 
in  some  areas'),  and  saline  water  encroachment  in  some  parts  of  the  Project  area 
in  wells  completed  adjacent  to  the  base  and  Jowndip  extent  of  slightly  saline 
water. 


Carrico-  IV  i  1  co  x  A<  |  u  i  f e  r 

The  Wilcox  Croup  in  the  Project  area  in  hopkins  County  has  maximum  thicknesses 
of  about  7(>o  to  9t>0  feet,  and  is  composed  of  fine  to  medium,  d i scon ti nous 
sands  interbedded  with  discontinuous  layers  of  silt,  clay,  shale  ;uid  lignite. 

The  Carrico  Sand,  the  lowest  unit  in  the  Clairborne  Croup,  has  maximum  thicknesses 
of  SO  to  200  feet,  and  is  composed  of  fine  to  coarse  sand  and  minor  amounts 
of  silt  and  clay  overlying  the  Wilcox  Croup.  Those  deposits  of  the  Wilcox 
Croup  and  Carrico  Sand  are  hydrological !y  connected  and  form  the  Carrico- 
l.ilcox  Aquifer. 
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In  Hopkins  County,  both  the  Wilcox  Croup  and  Carrizo  Sand  outcrop  in  approxi¬ 
mately  the  southeastern  one-third  of  the  comity.  These  outcrops  are  the  areas 
where  the  Carrizo- Wilcox  Aquifer  is  recharped  by  infiltration  of  rainfall. 
Records  of  wells  and  springs  in  Franklin  Comity  indicate  several  springs  in 
these  outcrops  which  implies  that  the  aquifer  is  full  or  near  full,  and  is 
rejecting  recharge.  At  the  southeastern  corner  of  Hopkins  County  the  top  of 
the  aquifer  (Carrizo  Sand)  occurs  about  100  to  200  feet  below  the  land  surface. 
The  approximate  thicknesses  of  sands  containing  fresh  water  in  the  Carrizo- 
Wilcox  Aquifer  in  Hopkins  County  is  about  50  to  500  feet.  Usable  quality 
water  is  found  at  maximum  depths  of  approximately  000  to  700  feet  near  the 
southeastern  corner  of  Hopkins  County. 

Carrizo-Wilcox  Aquifer  wells  in  northwestern  Wood  County  yield  from  50  to  450 
gallons  per  minute,  and  have  specific  capacities  of  0.8  to  1.8  gpm/ft.  This 
information  is  based  on  measured  and  reported  yields  ;md  well  performance  tests. 
These  same  values  can  he  expected  in  Hopkins  County. 

i'ransmissibi  lities  of  800  to  8,000  gpd/ft  were  determined  for  the  aquifer  from 
tests  conducted  in  northwestern  Wood  County.  In  Wood  County  the  aquifer  has  a 
permeability  of  about  50  gpd/ft“.  (One  of  the  tests  in  Wood  County  indicated  a 
coefficient  of  storage  of  0.00040.  These  same  values  can  be  expected  in 
Hopkins  County. 

Records  of  Carr izo-Wi lcox  Aquifer  wells  in  franklin  and  Wood  counties  indicate 
that  water  levels  in  several  wells  occur  at  levels  above  the  land  surface; 
thus  allowing  the  wells  to  flow  1  to  25  gpm  at  the  surface.  In  other  areas  of 
higher  elevations,  water  levels  of  the  aquifer  generally  occur  from  10  to  100 
feet  below  the  land  surface.  A  water  level  observation  well  in  the  City  of 

Winnsboro  near  the  southeast  corner  of  Hopkins  County  in  Franklin  County  had  a 
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water  level  115  feet  below  the  land  surface  in  11)77.  Historical  water-level 
records  for  this  same  well  indicate  that  Harr i co-l'.'i lcox  Aquifer  water  levels 
declined  about  5.5  feet  from  1951  to  1 1)77  due  to  pumpage  in  the  Winnsboro 
area. 

Woodbine  Aquifer 

In  the  Project  area,  the  Woodbine  Group  is  composed  of  medium  to  coarse  sand 
and  sandstone  with  some  clay  and  lignite.  I, ignite  and  sandy  clay  layers 
occur  predominantly  in  the  upper  part.  The  top  of  the  Woodbine  Group  occurs 
at  depths  ranging  from  less  than  100  feet  to  about  1,900  feet  in  the  Project 
area.  The  mix i mum  thickness  of  the  Woodbine  Group  is  about  600  feet  with  a 
net  water-bearing  sand  thickness  of  115  to  345  feet  in  the  Project  area. 
Currently,  water  used  in  the  Project  area  from  the  Woodbine  Aquifer  is 
produced  at  a  maximum  depth  of  about  2,100  feet. 

Measured  and  reported  yields  of  wells  completed  in  the  Woodbine  Aquifer  range 
from  about  50  to  740  gpm.  Ihe  specific  capacities  of  wells  range  from  about 
1  to  9  gpm/ ft. 

The  transmissibilities  and  permeabilities  of  the  aquifer  range  from  1,300  to 

__  -y 

10,  700  gpd/ft  and  14  to  178  gpd/ft",  respectively.  The  aquifer  lias  an 
average  coefficient  of  storage  of  about  0.00015. 

During  the  mid-  to  late  1970's,  measured  maximum  depths  to  water-levels  were 
about  540  feet  in  [iillas  County,  526  feet  in  ('oil  in  County,  450  feet  in  Hunt 
Comity,  and  305  feet  in  Kaufman  County.  Prom  1955  to  1975,  approximate 
water-level  declines  in  these  comities  ranged  from  10  to  204  feet  in  Dallas 


-7- 
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County,  50  to  100  feet  in  Collin  County,  50  to  loo  feet  in  Hunt  County,  and 
40  to  50  feet  in  Kaufman  County,  'fhesc  measured  water-  level  data  indicate  sei  iuu 
overdrafts  of  ground  water  from  the  Woodbine  Aquifer  in  the  Project  area. 
Ground-water  developers  of  the  Woodbine  Aquifer  in  the  Project  area,  particularly 
in  Collin  and  Dallas  comities ,  are  faced  with  serious  problems  of  lifting  the 
water  great  vertical  distances  to  the  land  surface  (probanly  more  than  000 
feet  in  some  areas). 

Nacatoch  Aquifer 

The  Nacatoch  Sand  is  the  lowermost  formation  of  t he  Navarro  Group  in  the 
Project  area,  and  is  composed  of  fine  sand  and  marl.  Maximum  thicknesses 
range  from  about  550  to  500  feet,  witli  producing  sand  thicknesses  from  about 
20  to  156  feet.  Limited  well  data  in  the  Project  area  indicate  that  sands 
producing  usable  quality  of  water  from  the  Nacatoch  Aquifer  occur  at  depths 
ranging  from  400  to  620  feet  in  Delta  County,  70  to  652  feet  in  Hunt  County, 
and  40  to  500  feet  in  Kaufman  County. 

Wells  completed  in  the  Nacatoch  Aquifer  in  the  Project  area  have  measured  and 
reported  yields  ranging  from  125  to  254  gpm  in  Delta  County,  20  to  555  gpm  in 
Hunt  County,  and  40  to  100  gpm  in  Kaufman  County.  Specific  capacities  of 
wells  in  i)elta  and  Hunt  counties  range  from  about  1  to  9  gpm/ft. 

A  limited  number  of  aquifer  tests  in  the  Project  area  indicate  transmissi- 
bilities  and  permeabilities  ranging  from  about  2,150  to  2,670  gpd/ft  and  26 
to  70  gpd/  ft~,  respectively. 
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uiUM":  watci  level  declines  were  probable  about  l'.H1  to  JOu  feet  !rui:,  lvl-l  to 
1  J  ~  1  . 

.H A 1  lAidi.I  H  AM 1  IViLYlIAI.  VII  1J)  01-  AQUlii.liS 

4  he  computed  annual  effective  reel  urge,  recoverable  s'orage,  and  average 
4i1u1a.1l  ground-water  availability,  or  >afe  .uuuul  withdrawal  rate,  in  each 
county  tlirough  the  year  2090  lor  each  0!  the  aquifers  within  the  hooper  Like 
and  channels  Project  area  are  given  in  .able  1.  ho  estimates  of  recoverable 
storage  were  made  for  the  Woodbine  and  Nacotoch  Aquifers  because  of  insuf¬ 
ficient  data. 

Obviously,  the  quantity  of  water  in  storage  in  the  irinity  Group  Aquifers  and 
c'arrito-lvilcox  Aquifers  can  be  withdrawn  at  a  wide  range  of  annual  rates 
which  can  vary  from  year  to  year;  i.e.,  it  is  not  possible  to  predict  what 
these  aiutual  rates  will  be  with  any  degree  of  certainty.  However,  for  the 
purpose  of  discussion,  a  baseline  computation  of  the  estimated  withdrawal  of 
water  from  storage  can  be  made  for  each  of  these  two  aquifers.  In  this  case, 
the  Corps  has  assumed  a  planning  horizon  of  2090.  Thus,  an  annual  storage 
depletion  rate  can  be  calculated  by  dividing  the  recoverable  storage  by  115 
years,  which  is  the  planning  period  from  J 9^ t>  through  the  year  2090.  This 
annual  depletion  rate  is  then  added  to  the  estimated  aiuiual  effective  re¬ 
charge  to  give  t ho  estimated  average  annual  ground-water  availability  as 
shown  in  Table  1 . 

The  most  productive  aquifer  is  the  Trinity  Croup  Aquifer.  The  total  potential 

annual  ground-water  yield  from  all  aquifers  in  the  seven-county  Project  area 
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1/  None  al  loo  a  toil 

7/  Not  do  tom  HUM  Invatmo  mi!  i  u  lent  data  .ip  r  m  '  ai.i.l 
V  llontinuod  ovonlratt  mo  ot  t  ho  aquiu-r  hi  j.ill.i-  ,m,l 
January  has  -uh-t  ant  i.i  1  1  v  depleted  tho  ifusvi.i 

at  that  t imo. 
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As  stated  previously,  it  is  impossible  to  accurately  predict  what  ground- 
water  withdrawals  will  be  in  the  future.  The  trends  in  Table  2  indicate  that 
ground-water  pumpage  is  decreasing  and  it  is  anticipated  that  this  trend  will 
continue  in  the  future.  Rural  areas  will  continue  to  depend  on  ground  water  as 
their  source  of  water  supply;  however,  these  demands  are  very  small  in 
relation  to  those  of  the  populated  centers  in  the  area.  Some  of  the  major 
users  of  ground  water  in  the  past  will  probably  operate  their  pumps  from  time 
to  time  to  keep  the  seals  wet  and  possibly  to  satisfy  peak  water  demand 
periods.  Ground  water  is  no  longer  a  viable,  dependable  long-term  source  of 
water  supply  in  the  seven-county  Project  area. 

GROUXD-hATf.il  QUALITY 

Trinity  Group  Aquifer 

Ground- water  quality  of  this  aquifer  is  represented  by  more  than  2 00  chemical 
analyses  of  water  samples  taken  in  foil  in  and  Pallas  counties.  Results  from 
these  analyses  are  given  in  iahle  3.  In  the  Project  area,  the  two  constituents 
in  ground  waters  from  the  Trinity  Group  Aquifer  which  consistently  do  not 
meet  inv i  ronir.ental  Protection  Agency  (JiPA!  ;ind  Texas  State  Health  Department 
i TSI If!  Safe  Drinking  Water  Standards  (Primary  and  Secondary)  are  fluoride  (.!•') 
and  iron  lie1.  Of  the  fluoride  determinations  made  in  the  Project  area 
from  Paluxy  formation  ground-waters ,  23  aeterminat ions  or  32  percent  were 
aixne  the  i  i'.\- iNiil)  maximum  allowable  level  of  1 . (»  mg/1  for  the  Project  area, 
wf  the  111  fluoride  determinations  made  from  Twin  Mountain  formation  ground 
waters,  S3  Jetenr.inat  ions  or  percent  were  above  the  maximum  allowable 
level  of  1 .  ()  lag/ i .  Approximately  31  iron  determinat  ions  were  made  from 
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Table  5. 


Range  anJ  Average  of  Chemical  Constituents  and  Properties  of  Ground 
Water  from  the  Trinity  Group  Aquifer  in  the  Project  Area. 


Concent t 

at  ions 

Con  s  t  i  t  lien  t  /  P  rope  r  t  y 

:  Palu.xy 

:ormation 

Twin  Mountains  formation 

:  Range 

:  Average 

ldmge 

Average 

Silica  (SiOj) 

1  -  7 0  mg/ 1 

18  mg/1 

4-40  mg/1 

10  mg/1 

Iron  (I:e) 

0-3.0  mg/1 

Not  Deter. 

0-9.4  mg/1 

Not  Determine 

Calcium,  (tail 

1-129  mg/1 

4  mg/1 

5-50  mg/1 

0  mg/1 

Magneisum  (Mb) 

0-24  mg/1 

2  mg/1 

1-50  mg/1 

2  mg/1 

Sodium  (Na) 

30-1 ,050  mg/1 

504  mg/1 

150-006  mg/1 

575  mg/1 

Bicar'  onate  i!!CO^') 

122-095  mg/ 1 

530  mg/1 

185-040  mg/1 

475  mg/1 

Sulfate  (SO.j) 

21-1,711  mg/1 

107  mg/1 

19-940  mg/1 

170  mg/1 

Chloride  (Cl) 

lo-307  mg/1 

51  mg/1 

28-740  mg/1 

llo  mg/1 

fluoride  ( F j 

0.2 -4.0  mg/1 

1 . 0  mg/ 1 

0.2 -10.0  mg/1 

1 .8  mg/1 

Nitrate  (.NO,) 

0-4. 0  mg/1 

0.5  mg/1 

0-5.0  mg/1 

0.4  mg/1 

Total  Dissolved  Sol  ids 

257-3,008  mg/1 

759  mg/1 

420-2,002  mg/1 

90 5  mg/1 

Total  hardness  as  CaCu.t 

4-423  iag/1 

17  mg/1 

8-250  mg/1 

20  mg/1 

Speci f i c  Conductance 
(Micromitos  at  25°  C) 

451-5 ,250 

1  , 1  o  1 

510-5,1 08 

1,598 

PI  I 

7. 2-9. 2 

8.4 

7. 7-9.1 

8.3 
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Puluxy  Formation  ground  waters.  Approximately  4  determinations  or  13  percent 
were  above  the  liPA-TSIH)  maximum  allowable  level  of  0.3  mg/1.  Approximately 
57  iron  determinations  were  made  from  'IV in  Mountains  formation  ground  waters. 
Approximately  11  determinations  or  19  percent  were  above  the  maximum  allow¬ 
able  level. 

The  number  of  historical  chemical  analyses  available  in  the  Project  area  for 
the  Trinity  Group  Aquifer  have  1  united  distribution  in  time  and  space.  A 
reliable  historical  record  of  consistant  chemical  analyses  data  for  the 
Trinity  Group  Aquifer  is  not  available;  especially  during  the  1940’s  1950’s 
and  early  19o0’s,  when  the  largest  annual  amounts  of  ground  water  withdrawals 
occurred.  The  limited  distr ibution  of  analyses  generally  indicates  that 
serious  ground-water  quality  changes  have  not  occurred  in  the  heavily  pumped 
areas  of  western  Dallas  County.  However,  the  large  historical  ground-water 
withdrawal  from  the  aquifer  during  the  1940’s,  1950’s  and  early  1960’s  in 
Tarrant  and  western  Dallas  counties  reversed  the  hydraulic  gradients  of  the 
aquifer  to  such  an  extent  that  currently,  some  saline-water  cncroacliment  is 
evident  in  Dallas  County  in  some  wells  completed  adjacent  to  the  base  of 
slightly  saline  water  and  adjacent  to  the  aquifer's  downdip  extent  (bad  water 
line).  This  slow  amount  of  saline-water  cncroacliment  will  continue  as  long 
as  current  pumping  water  levels  arc  sustained.  If  pumpage  is  increased,  the 
rate  of  encroachment  will  increase. 

Carrizo-Wi lcox  Aqui for 

Ground-water  quality  of  this  aquifer  is  represented  by  only  10  chemical 
analyses  of  water  samples  taken  in  southeastern  Hopkins  County  as  part  of  the 
Department's  Ground -Water  Quality  Monitoring  Program.  Results  from  these 
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analyses  are  given  in  Table  4.  The  most  acute  water  quality  problems  with 
ground  waters  from  the  Carrizo-Wilcox  Aquifer  are  high  concentrations  of  iron 
and  low  pH.  As  indicated  above,  no  iron  determinations  were  made.  However, 
representative  chemical  analyses  of  ground  waters  from  Carrizo-Wilcox  Aquifer 
wells  in  comparable  areas  of  Wood  County  indicate  iron  concentrations  as  high 
as  2.2  mg/1  with  67  percent  of  the  determinations  above  the  HPA-TSHD  maximum 
allowable  level  of  0.3  mg/1.  Only  one  of  the  pH  determinations  in  Table  4  was 
below  7.0  (6.2).  However,  representative  analyses  in  comparable  areas  of 
Wood  County  indicate  a  range  in  pi!  of  4.0  to  7.5  with  50  percent  of  the  pH 
determinations  below  7.0.  Currently,  there  is  no  large  withdrawals  or 
overdrafts  of  ground  from  the  Carrizo-Wilcox  Aquifer  in  southeastern  Hopkins 
County;  therefore,  no  saline-water  encroachment  is  evident. 

Woodbine  Aquifer 

Ground-water  quality  of  the  aquifer  is  represented  by  more  than  250  chemical 
analyses  of  water  samples  taken  in  Collin,  Dallas,  and  Kaufman  counties. 
Results  from  these  analyses  are  given  in  Table  5.  The  most  acute  water 
quality  problems  with  ground  waters  from  the  Woodbine  Aquifer  are  high 
concentrations  of  fluoride  (!•')  and  iron  (He).  Of  the  252  determinations  for 
fluoride,  154  determinations  or  66  percent  exceeded  1.6  mg/1  which  is  the  ll’A- 
TSHD  maximum  allowable  for  fluoride  in  the  Project  area.  Of  the  97  deter¬ 
minations  for  iron,  34  determinations  or  35  percent  were  above  the  HPA-TSHD 
maximum  allowable  level  of  0.5  mg/1.  There  is  no  evidence  of  significant 
saline-water  encroaclunent  in  the  Woodbine  Aquifer  in  the  Project  area. 

However,  this  determination  is  based  on  available  historical  chemical  analyses 
data  which  have  limited  distribution  in  time  and  space.  A  reliable  historical 
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Table  4.  Range  and  Average  of  Chemical  Constituents  and  Properties  of  Ground 
Water  from  the  Carrizo-Wilcox  Aquifer  in  the  Project  Area. 


Concentrations 


Constituent/Property 

:  Range 

:  Average 

Silica  (Si02) 

10-58  mg/1 

28  mg/1 

Iron  (Fe) 

Not  Determined 

-- 

Calcium  (Ca) 

5 -SI  mg/1 

26  mg/1 

Magnesium  (Mg) 

1-7  mg/1 

3  mg/1 

Sodium  (Na) 

4-121  mg/1 

47  mg/1 

Bicarbonate  (IICO3) 

16-277  mg/1 

88  mg/1 

Sulfate  (SO4) 

4-45  mg/1 

19  mg/1 

Chloride  (Cl) 

3-40  mgl 

23  mg/1 

Fluoride  (F) 

0.1-0. 5  mg/1 

0.2  mg/1 

Nitrate  (NO3) 

0.4-22  mg/1 

4  mg/1 

Total  Dissolved  Solids 

110-330  mg/1 

222  mg/1 

Total  Hardness  as  CaCC>3 

19-226  mg/1 

76  mg/1 

Specific  Conductance 
(Micromhos  at  2S°C) 

108-578 

349 

PH 

6. 2-8. 2 

7.7 
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Table  5.  Jiange  and  Average  of  Chemical  Constituents  and  Properties  of  Ground 
Water  from  the  Woodbine  Aquifer  in  the  Project  Area. 


l 

Concentrations 

Constituent/ Property  : 

Range 

:  Average 

Silica  (Si07) 

5-68  mg/1 

13  ing/1 

Iron  (Fe) 

0-6.5  mg/1 

not  determined 

Calcium  (Ca) 

0-105  mg/1 

4  mg/1 

Magnesium  (Mg) 

0-35  mg/1 

1  mg/1 

Sodium  (Na) 

113-1,370  mg/1 

425  mg/1 

Bicarbonate  (HCO3) 

165-1,219  mg/1 

519  mg/1 

Sulfate  (SO4) 

13-824  mg/1 

297  mg/1 

Chloride  (Cl) 

10-1,210  mg/1 

91  mg/1 

Fluoride  (F) 

0-5.7  mg/1 

1.9  mg/1 

Nitrate  (NO5) 

0-31  mg/1 

0.8  mg/1 

Total  Dissolved  Solids 

338-3,480  mg/1 

1,155  mg/1 

Total  Hardness  as  CaCo7 

2-359  mg/1 

14  mg/1 

Specific  Conductance 
(Micromhos  at  25°C) 

609-4,860 

1,649 

PH 

6. 9-9. 2 

8.3 
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record  of  consistant  chemical  analyses  data  for  the  Woodbine  Aqui  fer  is  not 
available;  especially  during  the  1940's,  i‘J50's,  and  early  1900's,  when  the 
largest  annul  1  amounts  ol'  ground  water  withdrawals  occurred. 

Nacatoch  Aquifer 

Ground-water  quality  of  the  aquifer  Is  represented  by  only  2b  chemical  analyses 
of  water  samples  taken  in  Delta  and  limit  comities.  Results  from  these  analyses 
are  given  in  Table  (>.  The  25  fluoride  (F)  determinations  in  Delta  and  limit 
counties  indicate  about  1"  percent  had  concentrations  which  exceeded  the 
liPA-TSHD  maximum  allowable  level  of  1.0  mg/1  for  the  Project  area.  The 
available  historical  record  of  chemical  analyses  data  is  not  sufficient  to 
determine  if  saline-water  encroacliment  lias  occurred  in  the  Nacatoch  Aquifer 
within  the  Project  area. 

POTIiXTlAL  FOR  GKOUXiMVATP.R  DPA'hLOPMl'.NT  OUTS 1 1)1  i  *11  Ui  PRQJUrr  ARIA. 

Ihe  potential  for  additional  gromid-water  development  of  the  Trinity  Group, 
Woodbine,  and  Nacatoch  Aquifers  in  areas  outside  but  adjacent  to  the  Project 
area  are  not  favorable.  Additional  development  of  these  aquifers  for  export 
of  water  to  help  meet  the  demands  of  the  Project  area  would  cause  the  same 
economic  and  water  quality  problems  demonstrated  by  t he  development  of  the 
aquifers  within  the  project  area;  i.e.,  extreme  pumping  lifts,  acute  water- 
level  declines,  some  saline-water  encroachment ,  and  undesirable  concen¬ 
trations  of  iron  and  fluoride. 
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Table  o. 


Range  and  Average  of  Chemical  Constituents  and  Properties  of  (hound 
Water  from  the  Naeatoch  Aquiler  in  the  Ihojeet  Aieu. 


Const  ituent/ Property 

Silica  (SiOO 
Iron  (I:e) 

Calcium  (Ca) 

Magnesium  (Mi;) 

Sod  i  tun  (Xa) 

Bicarbonate  (IICO5) 
Sulfate  (SO.;  1 
CliloriJe  (Cl) 
fluoride  (!•") 

Nitrate  (XO5 ) 

Total  Dissolved  Sol  ids 
Total  Hardness  as  CaCo- 
Speci lie  Conductance 
(Micromhos  at  25°C) 

PH 


Concent  rat  ions 

V  Average 


lhinge 

10-21  mi;/ 1 
0-0.3  mg/l 
1-192  mg/1 
l)-9  mg/1 
224-701)'  mg/ 1 
318-SSO  mg/1 

1 - ISO  mg/l 
19-580  mg/l 

0-4.8  mg/l 
0-0.8  mg/l 
4 13-1, 71 mg/l 

2- 50  mg/l 
820-2,840 

''.9-9.1 


12  mg/l 

Not  l'ctcrmined 
3  mg/l 
1  mg/l 
201  mg/l 
457  mg/l 
02  mg/l 
75  mg/i 
0.6  mg/l 
0.7  mg/l 
055  mg/l 
9  mg/ 1 
1 ,055  mg/l 

8.6  mg/l 


*> 
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Development  of  additional  ground-water  supplies  from  the  Blossom  Aquifer  in 
Fannin,  Lunar,  Red  River,  and  Bowie  comities  for  export  to  the  Project  area 
is  also  not  favorable,  The  Blossom  Aquifer  is  similar  in  characteristics  and 
performance  to  the  Nacatoch  Aquifer,  and  is  not  a  sufficient  water  supply  in 
its  area  of  occurrence  [four  counties  mentioned  above). 

Significant  but  limited  quantities  of  ground  water  arc  available  for  develop¬ 
ment  from  the  Queen  City  Aquifer  southeast  of  the  Project  area.  However, 
ground  water  produced  from  this  aquifer  throughout  cast  Texas  usually  has  a 
high  concentration  of  iron,  ;md  mi  unusually  low  pi!.  Representative  chemical 
analyses  of  ground  water  from  the  aquifer  in  Wood  County  indicate  the  following 

1.  Total  Iron  (l;e)  Concentration 

Percent  above  0.3  mg/1  -  00" 

Range  of  concent  rat  ion  -  0.03  to  4.5  mg/1 
Average  concentration  -  1.1  mg/1 

2.  pli  Level 

Percent  below  7.0  -  S'”) 

Range  of  pi  I  values  -  3.4  to  -.- 
.Average  pH  value  -  (>.3 

I Jivironnental  Protect  ion  Agency  and  Texas  State  Health  Department  recommended 
maximum  levels  t secondary  standards  established  under  the  Federal  Safe  Drinking 
Water  Act)  for  iron  and  pi!  for  drinking  water  are  0.3  mg/1  and  7.0  or  greater, 
respectively.  Water  produced  from  the  ijueen  City  ...aii.er  would  have  to  be 
treated  before  it  is  used  as  a  drinking  water  supply.  This  would  add 
considerable  cost  to  its  proper  development. 

The  nearest,  significant,  yet  still  limited  source  of  ground  water  for  possible 

export  to  the  Project  area  would  be  the  Currico-lVi  lcox  Aquifer  in  Wood  County 
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in  a  10  square  mile  area  about  2  to  b  miles  south  of  U'innsboro.  In  this  area, 
the  Larrizo-Wi  lcox  Aquifer  has  approximately  u00  to  0-10  feet  of  sand  thickness 
containing  fresh  water,  and  a  potential  total  transmissibi 1 ity  of  about 
50,000  gpd/l't,  which  is  for  a  1,000  feet,  properly  constructed  well  fully 
penetrating  t lie  aquifer.  The  approximate  depths  to  the  top  of  the  aquifer  in 
the  area  range  from  about  90  to  240  feet.  Approximate  depths  of  static  water 
levels  would  be  about  SO  to  110  feet.  Properly  constructed  and  developed 
wells  in  this  area  could  yield  about  500  gpm,  and  have  specific  capacities 
between  6  and  10  gpm/ ft.  however,  representative  chemical  analyses  of  water 
from  Carrizo-tv'i  lcox  Aquifer  wells  in  hood  County  indicate  iron  concentrations 
of  about  0.1  to  2.2  mg/1,  with  b"  percent  of  the  iron  determinations  above 
t lie  lil’A-TSlU)  maximum  level  of  0.5  mg/1.  Also,  these  representative  analyses 
indicate  a  range  in  pi!  of  4.0  to  7 . 5  with  50  percent  of  the  pll  determinations 
below  ".0.  Under  these  conditions,  most  of  the  water  produced  from  the 
karri  zo-i'.'i lcox  aquifer  would  have  to  be  treated  before  conveying  it  to  its 
point  of  use  and  the  aquifer  could  only  supply  approximately  5,000  acre-feet 
annually  on  a  sustained  basis.  Under  current  water  use  conditions,  this  is  a 
sufficient  annual  supply  for  a  city  having  a  population  of  about  15,000  to 
20,000.  Also,  the  approximate  supply  is  the  quantity  of  ground  water  which 
the  aquifer  might  supply  under  an  ideal  pattern  of  location  and  spacing  of 
wells.  The  supply  is  subject  to  constraints  imposed  by  water  quality  and 
economic  problems  related  to  unders irable  water  quality  constituents  or 
properties  (namely  high  iron  content  and  low  pll),  the  great  distances  between 
location  of  supply  and  location  of  potential  use,  and  the  landowners'  owner¬ 
ship  of  ground  water.  Also,  a  properly  constructed  and  equipped  1,000  feet 
deep  well  would  probably  cost  as  much  as  $500  to  $550  per  foot  at  current 

-)  ■> 
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prices,  thus  making  the  cost  of  eacli  well  atout  $300,000  to  $350,000.  To 
obtain  the  approximate  5,000  acre-feet  annual  yield,  approximately  10 
properly  located  and  spaced  wells  would  be  needed.  The  initial  cost  to 
properly  construct  and  equip  these  wells  could  be  as  high  as  $3.5  million. 
This  cost  docs  not  include  the  cost  for  land,  energy  to  pump  and  distribute 
the  water,  distribution  facilities,  and  treatment  facilities. 


SUMMARY 

Historical  and  current  performances  and  the  characteristics  of  the  aquifers 
and  adjacent  to  the  Cooper  Like  and  Cliannels  Project  area  indicate  that  these 
aquifers  are  not  capable  of  adequately  providing  long-term,  dependable  water 
supplies,  bxcept  for  the  Carrizo- Wilcox  and  Queen  City  Aquifers,  all  other 
aquifers  in  and  adjacent  to  the  Project  area  are  depleted  to  such  an  extent 
that  the  maximum  depths  of  water  levels  currently  occur  between  350  to  more 
than  1,000  feet  below  the  land  surface.  Tlie  Carrizo-Wilcox  and  Queen  City 
Aquifers,  which  are  currently  not  developed  to  their  maximum  potentials  within 
and  adjacent  to  the  Project  area,  have  very  limited  quantities  of  available 
ground  water  which  if  developed  would  have  inherent  water  quality  problems 
related  to  high  iron  content  and  low  pH. 

The  North  Texas  Municipal  Water  district  (MIMWD)  and  its  member  and  customer 
cities,  the  City  of  Irving,  and  the  Sulphur  River  ?tunicipal  Water  District 
(SRMWD)  and  its  potential  member  and  customer  cities  are  looking  to  the  Cooper 
Lake  and  Cliannels  Project  for  their  next  increment  of  water  supply.  The 
ground-water  resources  which  are  physically  available  to  the  NTMWD  and  the  City 
of  Irving  within  and  adjacent  to  their  service  areas  from  the  Trinity  Group , 
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Woodbine,  and  Xacatoch  Aquifers,  arc  not  now  dependable  supplies,  and  certainly 
should  not  be  considered  as  dependable  sources  of  water  in  the  future.  ihe 
same  situation  exists  between  the  SRMU'l)  and  its  potential  member  and  customer 
cities  and  the  limited  ground  water  resources  of  the  Trinity  Croup,  blossom, 
Carrizo-lVilcox,  and  Queen  City  Aquifers  in  and  adjacent  to  the  District's 
potential  service  area. 
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MAJOR  AQUIFERS 
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Edward*  (Bo*COn«s  Foul*  Zon«  '  Ag»tm  Rtgion 


minor  aquifers 
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APPENDIX  E 


COMPLIANCE  WITH  SECTION  404,  CLEAN  WATER  ACT  (PL  95-217) 

Preface .  The  discharge  of  dredged  or  fill  materials  into  waters  of  the 
United  States  is  regulated  by  the  Secretary  of  the  Army,  acting  through 
the  Chief  of  Engineers,  under  authority  of  Section  404  of  the  Clean  Water 
Act.  Federal  projects,  including  those  authorized  by  Congress  for  con¬ 
struction  by  the  Corps  of  Engineers  in  its  civil  works  program,  are  re¬ 
quired  to  comply  with  the  requirements  of  Section  404  the  same  as  any 
private  individual  or  State  or  local  government  agency  would  in  obtaining 
a  Section  404  permit  through  the  regulatory  program.  These  requirements 
are : 

o  Evaluate  effects  of  the  discharge  under  the  Section  404(b)(1)  guide¬ 
lines  developed  by  EPA  (40  CFR  230,  published  in  5  September  1975  Federal 
Register)  and  make  certain  determinations  and  findings. 

o  Provide  for  public  notice  and  opportunity  for  public  hearings 
(Section  404 (a) ) . 

o  Provide  EPA  the  opportunity  to  veto  the  selection  of  disposal  sites 
or  restrict  use  (Section  404(c)). 

The  Corps  does  not  issue  itself  a  permit  for  a  civil  works  project  but 
presents  evaluations,  conclusions,  determinations,  and  findings  in  a  re¬ 
port  or  statement  of  findings  to  authorize  the  discharge.  Section  404(r) 
of  the  Clean  Water  Act  exempts  discharges  as  part  of  the  construction  of 
a  Federal  project  if  information  on  the  effects  of  the  discharges,  includ¬ 
ing  application  of  guidelines  developed  by  the  Administrator,  Environmental 
Protection  Agency  (EPA),  is  included  in  an  environmental  statement  submitted 
to  Congress  prior  to  the  authorization  or  prior  to  appropriation  of  funds 
for  the  discharge. 

Subsequent  to  filing  the  final  E1S  for  the  Cooper  Lake  and  Channels  Pro¬ 
ject,  and  prior  to  issuance  of  the  Memorandum  Opinion  detailing  the 
deficiencies  in  the  final  E1S,  the  Corps  of  Engineers  initiated  the  pro¬ 
cedures  required  by  Section  404  to  authorize  discharges  of  dredged  or  fill 
material  associated  with  the  final  EIS  recommended  plan  (Reservoir  and 
Levees).  In  February  1978,  a  public  notice  was  issued  for  the  purpose  of 
developing  facts  and  interagency  or  public  recommendations  concerning  these 
discharges  required  by  the  recommended  plan.  The  notice  expressed  the  Corps' 
intent  not  to  proceed  further  than  the  publication  of  the  notice  and  re¬ 
ceipt  of  comments  pending  a  favorable  ruling  from  the  court  lifting  the 
1971  injunction.  Ten  letters  were  received  in  response  to  the  public 
notice.  No  requests  for  a  public  hearing  were  received  and  none  was 
held.  A  water  quality  certificate  pursuant  to  Section  401  of  the  Clean 
Water  Act  was  received  from  the  Texas  Department  of  Water  Resources  on 
March  10,  1978,  for  the  final  EIS  recommended  plan. 


In  accordance  with  the  Section  404  public  notice  issued  on  24  February  1978, 
and  the  permanent  enjoining  of  further  work  on  the  Cooper  Lake  and  Channels 
Project  by  the  Court  on  December  8,  1978,  the  Section  404  process  was 
interrupted  and  reevaluated  in  light  of  this  ruling.  Significant  changes 
in  Federal  policy  regarding  projects  in  wetlands  (E.O.  11990)  and  flood 
plains  (E.O.  11988)  have  occurred  since  the  final  EIS  was  filed  on  the 
Cooper  Lake  and  Channels  Project.  While  the  Reservoir  and  Levees  plan 
recommended  in  the  final  EIS  is  still  economically  feasible,  this  plan 
would  result  in  a  substantial  impact  on  wetlands  in  the  Sulphur  River  basin. 
Most  of  these  impacts  are  indirect,  or  induced  impacts,  of  flood  protection 
provided  by  the  downstream  levees  and  channels.  Based  on  the  policy  ex¬ 
pressed  in  these  executive  orders,  guidance  pertaining  to  the  Section  404 
program,  the  Chief  of  Engineers  policy  on  wetlands,  and  policy  expressed 
by  the  Environmental  Protection  Agency  and  US  Fish  and  Wildlife  Service 
on  recent  private  actions  in  the  flood  plain  regulated  under  Section  404, 
the  Corps  no  longer  feels  the  recommendation  of  further  levee  and  channel 
work  as  a  Federal  interest  is  justified. 

The  Section  404  considerations  and  coordination  record  is  modified  in  this 
appendix  to  reflect  deletion  of  the  downstream  levees  and  channels  as  a 
proposed  disposal  action.  The  disposal  actions  required  by  the  reservoir 
feature  of  the  Reservoir  and  Levees  plan  presented  in  the  public  notice 
issued  24  February  1978  are  the  same  for  the  Reservoir  Only  plan  now 
recommended  in  the  supplemental  EIS. 

While  technical  aspects  of  Section  404  compliance  have  been  met  previously, 
with  the  exception  of  a  Statement  of  Findings,  comments  received  on  the 
supplemental  EIS  have  been  considered  in  making  findings  and  determina¬ 
tions  in  this  final  supplemental  EIS. 


SECTION  404  CONSIDERATIONS 


COOPER  LAKE  &  CHANNELS,  TEXAS 
PART  I  -  INTRODUCTION 


All  Federal  projects  which  are  recommended  for  construction  by  the 
Corps  of  Engineers,  and  which  include  the  discharge  of  dredged  or  fill 
material  into  the  waters  of  the  United  States,  must  be  reviewed  for 
compliance  with  Section  404  of  the  Clean  Water  Act.  This  review  is 
made  in  accordance  with  applicable  Corps  regulations  concerning  policies, 
practices,  and  procedures  developed  pursuant  to  Section  404  of  the  Clean 
Water  Act  and  Section  103  of  the  Marine  Protection,  Research,  and 
Sanctuaries  Act  of  1972;  wetland  policies  established  by  the  Chief  of 
Engineers;  and  Executive  Order  11990,  Protection  of  Wetlands.  The  review 
is  also  made  in  accordance  with  Environmental  Protection  Agency  Guidelines, 
Title  40,  Code  of  Federal  Regulations  (CFR) ,  Part  230,  for  evaluating  the 
discharges  of  dredged  or  fill  material  into  the  waters  of  the  United  States. 


PART  II  -  BACKGROUND 


A.  Project  Authority. 

1.  Authorization.  Congressional  authorization  for  the  construction 
of  the  Cooper  Lake  and  Channels,  Texas,  Project  is  contained  in  the  Act 
approved  3  August  1955  (Public  Law  218,  Chapter  501,  84th  Congress,  1st 
Session) .  The  Act  authorizes  the  construction  of  Cooper  Lake  and  channel 
and  levee  improvement  "...  substantially  in  accordance  with  the  con¬ 
struction  plans  recommended  in  the  report  of  the  Chief  of  Engineers  In 
House  Document  Numbered  488,  Eighty-third  Congress,  2nd  Session.  .  ." 

2.  Status  of  Litigation.  Construction  of  the  project  began  in  1958 
and  continued  into  1971.  In  June  1971  the  US  District  Court  for  the 
Eastern  District  of  Texas,  in  civil  action  No.  549  acting  on  a  motion 
for  preliminary  injunction  by  the  Texas  Committee  on  Natural  Resources, 

et  al.,  enjoined  further  construction  on  the  project  until  an  environmental 
impact  statement  (EIS)  ,  as  required  by  the  National  Environmental  Policy 
Act,  was  filed  with  the  President's  Council  on  Environmental  Quality  (CEQ) . 
The  Court,  however,  permitted  planning,  real  estate  acquisition,  and  other 
nonconstruction  activities  associated  with  the  project  to  proceed.  The 
final  EIS  was  filed  with  CEQ  on  24  June  1977  and  the  trial  on  its  adequacy 
was  held  in  the  US  District  Court  for  the  Eastern  District  of  Texas  on 
9  through  17  January  1978.  On  8  December  1978,  Justice  William  Wayne 
Justice  issued  a  Memorandum  Opinion  permanently  enjoining  construction  of 
the  Cooper  Lake  and  Channels  Project  until  certain  deficiencies  noted  in 
the  final  EIS  were  corrected.  The  Memorandum  Opinion  detailed  these 
deficiencies  which  have  now  been  addressed  in  a  draft  supplemental  EIS. 
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B.  Project  Description.  The  authorized  project  consists  of  a  multipurpose 
lake,  levees,  and  channel  improvements  in  the  Sulphur  River  basin  of  North¬ 
east  Texas  to  provide  flood  control,  water  supply,  and  recreation  over  a 
economic  life  ol  100  years. 

1.  Cooper  Dam.  The  earthfill  dam  and  spillway  works  will  be  located 
at  mile  23.2  of  the  South  Sulphur  River  near  Cooper,  Texas.  The  lake  will 
contain  storage  space  for  flood  control  (131,400  acre-feet),  municipal  and 
industrial  water  supply  (273,000  acre-feet),  and  a  reserve  for  sedimenta¬ 
tion  (37,000  acre-feet).  The  flood  control  'image 

space  will  reduce  flood  flows  below  the  dam  and  will  permit  a  possible 
future  conversion  of  120,000  acre-feet  >>*'  existing  storage  space  in 
Wright  Patman  Lake  from  flood  control  to  water  supply.  The  decision 
whether  or  not  to  implement  this  storagi  space  conversion,  however,  will 
be  a  future  determination  to  be  made  in  accordance  with  the  provisions  of 
the  National  Environmental  Policy  Act  ot  19h9.  ihe  following  facilities 
will  be  associated  with  the  construction  ot  Cooper  Dam. 

a.  An  earthen  dam  embankment  13,882  feet  long  with  a  hard  surface 
public  use  road  crossing  the  dam  for  a  majority  of  its  length  on  a  berm 
adjacent  to  the  downstream  toe  of  the  dam.  The  dam  will  average  40  feet 
in  height  with  a  maximum  height  of  73  feet. 

b.  A  concrete  spillway  26b  feet  Long  with  accompanying  inlet  and 
outlet  channels.  A  concrete  bridge  will  span  the  service  spill¬ 
way  and  will  be  a  part  of  the  public  use  road.  1  lie  service  spillway  will 
be  used  for  both  the  normal  operational  releases  and  the  design  flood 
releases  from  the  lake. 

c.  An  earthen  emergency  spillway  4,200  feet  long  with  the  hard 
surface  public  use  road  traversing  the  spillway  crest. 

d.  A  tailwater  fishery  parking  area  adjacent  to  the  service  spill¬ 
way  outlet  channel  and  an  administration  complex  at  the  north  dam  abut¬ 
ment  consisting  of  a  visitor's  center  and  maintenance  area,  an  overlook 
building,  and  a  boat  launch  and  parking  area. 

e.  Minor  utility  relocations,  the  relocation  of  Tucker  Cemetery  out 
of  the  dam  site,  and  the  raising  of  a  portion  of  Dawson  Cemetery. 

f.  An  access  road,  approximately  1.1  miles  in  length,  from  the  south 
dam  abutment  to  State  Highways  19  and  154  west  of  Tira,  Texas.  This  new 
road  will  be  used  for  construction  access  and  then  repaired  and  incorporated 
into  the  State  highway  system  along  with  the  public  use  road  across  the 

dam. 

g.  An  access  road  (Farm-to-Market  Road  1529)  approximately  1.8  miles 
in  length,  from  the  north  dam  abutment  to  its  junction  with  State  High¬ 
way  154  east  of  Cooper,  Texas.  This  existing  road  will  be  used  for  con¬ 
struction  access  and  then  upgraded  and  incorporated  into  the  State  highway 
system  along  with  the  public  use  road  across  the  dam. 
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2.  Cooper  Lake  Development.  Development  of  the  lake  will  require 
the  clearing  of  approximately  15,900  acres  of  land  within  the  lake  area 
which  will  be  inundated  including  approximately  700  acres  of  land  which 
will  be  cleared  and  graded  for  fish  seining  areas.  Minor  utilities  re¬ 
locations  within  the  lake  area  will  be  required.  Two  cemeteries,  Friend¬ 
ship  and  Liberty  Grove,  will  be  relocated  out  of  the  lake  area.  Thirty- 
three  hundred  acres  of  land  at  seven  sites  will  be  available  for  recre¬ 
ational  development.  Adequate  roads  and  parking  facilities  will  be  de¬ 
veloped  for  visitors.  Other  facilities  which  include  boat  launching 
ramps,  trails,  picnicking  and  camping  areas,  potable  water  supplies,  com¬ 
fort  stations,  shelters,  beaches,  and  safety  features  will  be  provided 
based  on  the  number  of  annual  visitors.  Facilities  will  be  so  located 

as  to  utilize  and  enhance  the  natural  beauty  of  all  sites.  Landscaping 
will  be  accomplished  to  complement  the  surrounding  natural  beauty  and  to 
establish  vegetative  growth  over  the  construction  areas.  The  construction 
of  Cooper  Lake  will  require  the  relocation  or  alteration  of  1.1  miles  of 
Farm-to-Market  Road  1528,  including  two  bridges,  and  the  construction  of  a 
0.1  mile  segment  of  road  near  the  Doctors  Creek  Recreation  Area.  Cooper 
Lake  construction  may  also  require  the  degrading  of  some  existing  levees 
within  the  lake  area. 

3.  Levees  and  Channels  Upstream  of  the  Lake.  The  authorized 
project  provides  for  the  improvement  of  7.4  miles  of  agricultural  levees 
and  the  excavation  of  18.4  miles  of  realined  river  channel  together  with 
the  clearing  of  a  floodway  along  the  realined  channel  on  the  South  Sulphur 
and  Middle  Sulphur  Rivers.  This  work  was  begun  in  1958  and  completed  in 
1959. 


4.  Levees  and  Channels  Downstream  from  the  Lake.  The  authorized 
project  provides  for  the  enlargement,  extension,  and  construction  of  66.8 
miles  of  levees  and  the  excavation  of  25.4  miles  of  realined  channel  to¬ 
gether  with  the  clearing  of  a  floodway  along  the  realined  channel  on  the 
Sulphur,  South  Sulphur,  and  North  Sulphur  Rivers,  and  on  Cuthand  and 
Brushy  Creeks.  Of  this,  approximately  40  miles  of  levee  work  and  19  miles 
of  channel  work  have  been  completed.  The  currently  recommended  plan  de¬ 
letes  the  remaining  downstream  channel  and  levee  work.  This  change  in  the 
project  plan  is  described  in  the  draft  supplemental  environmental  statement. 

a.  Completed  Work.  Construction  of  the  levee  and  channel  im¬ 
provements  downstream  of  Cooper  Lake  commenced  in  September  1959  and  con¬ 
tinued  intermittently  as  rights-of-way  and  funds  became  available  until 
April  1964.  During  this  time,  the  following  work  was  accomplished: 

(1)  Cuthand  Creek  -  15.1  miles  of  channelization  and  13.9 
miles  of  levee  work  (levees  4LC  and  5LC) . 

(2)  Sulphur  River  -  11.9  miles  of  levee  work  (levees  1LS  and 

IRS) . 

(3)  Brushy  Creek  -  0.8  mile  of  channelization. 
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(4)  North  Sulphur  River  -  9.6  miles  of  levee  work  (levee  1RN). 

(5)  South  Sulphur  River  -  4.5  miles  of  levee  work  (levee  5RSS) . 


Project  modifications  and  spending  limitations  prevented  construction  of 
levees  and  channels  between  April  1964  and  February  1971  at  which  time  a 
contract  was  awarded  for  levee  and  channel  work  downstream  from  US  Highway 
271.  In  June  1971,  further  construction  on  the  project  was  enjoined  as 
discussed  earlier.  The  levee  and  channel  contract  in  progress  was,  there¬ 
fore,  terminated.  Before  the  preliminary  injunction  was  ordered,  8.7  miles 
of  floodway  clearing  and  3.0  miles  of  channelization  within  the  cleared 
floodway  had  been  accomplished. 

b.  Remaining  Levee  Work.  The  only  remaining  levee  work  now  pro¬ 
posed  consists  of  completion  of  the  levee  (Ext  4RSS  Spur)  immediately  be¬ 
low  Cooper  Dam  which  is  needed  in  conjunction  with  the  outlet  channels  to 
continue  to  protect  existing  levee  protected  lands. 

Since  the  present  levee  4RSS  will  be  cut  by  the  service  spillway  outlet 
channel,  an  extension  spur  levee  (4RSS  Spur)  approximately  5,000  feet 
long  will  be  alined  parallel  to  and  east  of  the  spillway  outlet  channel. 
This  levee  will  require  placement  of  about  25,000  cubic  yards  of  fill 
material . 

C.  Disposal  Areas  and  Quantity  of  Materials. 

1.  Cooper  Dam.  The  construction  of  the  dam  and  spillways  as  pre¬ 
viously  described,  will  involve  the  placement  of  approximately  6,360,000 
cubic  yards  of  fill  material  on  410  acres  of  land  within  the  dam  site. 

This  material  has  been  laboratory  tested  and  in  general  classified  as 
principally  fat  and  lean  clays  with  a  few  silty  strata.  Prior  to  the 
placement  of  the  fill  material,  approximately  197,000  cubic  yards  of  top 
material  will  be  stripped  from  the  damsite  and  placed  either  in  the  borrow 
areas,  or  in  the  40-acre  disposal  area  shown.  Approximately  2,482,000 
cubic  yards  of  additional  material  will  be  excavated  from  the  damsite. 

The  latter  excavated  material  will  be  used  in  the  dam  embankment  to  the 
maximum  extent  possible,  and  the  portion  that  is  unsuitable  for  that  pur¬ 
pose  will  be  placed  in  the  borrow  areas  or  in  the  disposal  area  shown. 

Of  the  total  450  acres  within  the  damsite  and  the  disposal  area,  approxi¬ 
mately  60  acres  are  considered  to  be  wetlands  because  they  are  periodically 
inundated  bottomland  hardwoods  adjacent  to  the  South  Sulphur  River,  with 
vegetation  typically  adapted  to  saturated  soil  conditions  for  growth  and 
reproduction;  namely,  cedar  elm,  green  ash,  boxelder,  swamp  privet,  bitter 
pecan,  buttonbush,  and  black  willow. 

The  relocation  of  Farm-to-Market  Road  1528  is  necessary  to  avoid  inunda¬ 
tion  by  the  lake  and  will  involve  the  construction  of  bridges  over  Johns 
Creek  and  Doctors  Creek  and  the  construction  of  nearly  a  mile  of  roadway 
embankment.  This  work  will  involve  the  placement  of  approximately  190,000 
cubic  yards  of  fill  material,  similar  to  that  previously  described,  for  the 
roadway  embankment  on  approximately  20  acres  of  wetlands,  similar  to  those 
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described  above,  within  the  Cooper  Lake  area.  The  fill  material  will  be 
obtained  from  a  nearby  borrow  area  which  lies  within  the  boundaries  of 
the  lake. 

2.  Remaining  Levee  Work  Downstream  from  the  Lake.  The  completion 
of  the  remaining  downstream  levee  work  will  require  the  placement  of 
approximately  25,000  cubic  yards  of  dredged  or  fill  material,  similar 
to  that  described  in  paragraph  C-l  above. 

The  areas  within  the  levee  right-of-way  were  probably  wetlands  charac¬ 
terized  by  bottomland  hardwoods  as  described  in  paragraph  c-l  above  prior 
to  protection  through  construction  of  levee  4RSS .  The  right-of-way  is 
now  completely  cleared  and  is  no  longer  considered  a  wetland  area. 

Fill  material  for  the  construction  of  the  levee  will  be  obtained  from 
borrow  areas  within  the  right-of-way  boundaries  and  from  the  material 
excavated  in  the  construction  of  the  dam. 

L.  Properties  Adjacent  to  the  Disposal  Sites.  Properties  immediately 
adjacent  to  the  damsite  consist  of  both  cleared  and  wooded  areas. 
Approximately  85  percent  of  the  property  is  cleared  and  used  for  live¬ 
stock  grazing  while  approximately  15  percent  consists  of  bottomland 
hardwoods . 

F.  Dredging  by  Others.  There  are  several  known,  related 
activities  involving  the  disposal  of  dredged  or  fill  material  in  the 
Sulphur  River  flood  plain  by  private  individuals.  Any  such  activity 
which  would  impact  the  waters  of  the  United  States  would  require  a  per¬ 
mit  from  the  US  Army  Corps  of  Engineers  under  Section  404  of  the  Clean 
Water  Act.  A  full  review  would  be  conducted  in  each  instance  to  determine 
whether  the  activity  best  serves  the  public  interest. 

0.  Cultural  Resource  Considerations.  The  National  Register  of  Historic 
Places  and  monthly  supplements  thereto  have  been  consulted  and  there  are 
no  National  Register  properties  to  be  affected  by  the  project.  In  ac¬ 
cordance  with  the  provisions  of  36  CFR  800,  the  proposed  Cooper  Lake 
Archeological  District  has  been  determined  to  be  eligible  for  inclusion 
in  the  National  Register  of  Historic  Places.  This  district  encompasses 
portions  of  all  natural  environmental  zones  adjacent  to  the  South  Sulphur 
River  and  includes  nine  prehistoric  archeological  sites.  These  sites 
have  been  evaluated  or  excavated  by  Southern  Methodist  University,  be¬ 
ginning  in  1970  and  continuing  through  1975.  The  Advisory  Council  on 
Historic  Preservation,  in  accordance  with  the  provisions  of  36  CFR  800, 
has  been  afforded  the  opportunity  to  comment  on  this  undertaking,  and  the 
State  Historic  Preservation  Office  has  concurred  in  a  determination  of  no 
adverse  effect  on  the  archeological  district. 

Specifications  for  all  work  on  the  project  will  provide  for  preservation 
of  any  items  of  apparent  historical  or  archeological  interest  which  may  be 
discovered  during  the  course  of  construction  activities. 
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H.  Project  Coordination. 


1.  General .  Coordination  with  interested  Federal  and  non-Federal 
agencies  has  been  accomplished  during  both  the  preauthorization  and  post¬ 
authorization  planning  process. 

2.  Draft  Environmental  Impact  Statement.  In  accordance  with  the 
National  Environmental  Policy  Act  of  1969,  the  draft  environmental  impact 
statement  was  filed  with  the  President's  Council  on  Environmental  Quality 
on  10  June  1976.  On  31  July  1976,  a  public  meeting  was  held  on  the 

East  Texas  State  University  campus  to  discuss  the  environmental  statement 
and  to  insure  widespread  exposure  of  its  contents.  Of  the  nearly  650 
people  in  attendance  at  the  meeting,  55  delivered  oral  statements.  Those 
who  presented  statements  included  two  members  of  the  US  House  of  Repre¬ 
sentatives;  a  representative  of  the  Governor  of  Texas;  various  State 
senators  and  representatives;  representatives  of  various  State  agencies. 
State  insitutions,  and  environmental/conservation  groups;  landowners;  and 
other  public  interest  groups.  Nearly  unanimous  support  of  the  total 
authorized  plan  was  evidenced  at  the  meeting.  Of  the  55  speakers  at  the 
meeting,  three  (Edward  C.  Fritz,  Chairman  of  the  Texas  Committee  on 
Natural  Resources;  Howard  Saxion,  Inland  Conservation  Chairman  of  the 
Lone  Star  Chapter  of  the  Sierra  Club;  and  Lei  id  Womack,  resident  of  the 
Sulphur  River  basin)  expressed  opposition  to  tie  or  more  features  of  the 
authorized  plan. 

3.  Final  Environmental  Impact  Statement.  Through  the  written  com¬ 
ments  submitted  during  coordination  and  the  oral  testimony  at  the  public 
meeting,  two  distinct  issues  surfaced:  (1)  the  need  for  an  adequate 
supply  of  surface  water  and  downstream  flood  control,  as  stressed  by  area 
residents  and  governing  bodies  and  (2)  the  opposition  to  a  channel  as  a 
means  of  providing  downstream  flood  control,  as  stressed  by  environmentally 
concerned  agencies,  groups,  and  individuals.  Based  on  these  observations, 
the  decision  was  made  to  abandon  most  of  the  remaining  channel  feature  of 
the  plan  presented  in  the  draft  environmental  impact  statement  and  to 
select  the  alternative,  "reservoir  and  levees  plan."  On  24  June  1977, 

the  final  environmental  impact  statement  presenting  the  selected 
"reservoir  and  levees  plan"  was  filed  with  the  President's  Council  on 
Environmental  Quality  and  notice  to  this  effect  appeared  in  the  Federal 
Register  on  1  July  1977. 

4.  Public  Notice.  A  public  notice,  in  accordance  with  the  provisions 
of  Section  404(a)  of  the  Clean  Water  Act  was  issued  on  24  February  1978 
with  comments  and/or  a  request  for  a  public  meeting  due  not  later  than 

27  March  1978.  Comments  were  received  from  the  Lone  Star  Gas  Company,  the 
Texas  Department  of  Water  Resources,  the  Arkansas  Game  and  Fish  Commission, 
and  the  US  Fish  and  Wildlife  Service  of  the  Department  of  the  Interior. 
Additionally,  the  Budget  and  Planning  Office  of  the  Office  of  the  Governor 
of  Texas,  forwarded  comments  of  the  following  State  agencies:  Texas  De¬ 
partment  of  Health,  Texas  Air  Control  Board,  Texas  Department  of  Water 
Resources,  General  Land  Office,  State  Department  of  Highways  and  Public 
Transportation,  and  Texas  Parks  and  Wildlife  Department.  These  comments 
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were  officially  responded  to  and  are  discussed  in  Attachment  A.  Copies 
of  the  letters  of  comments  and  the  official  responses  are  contained  in 
Attachment  B.  No  request  for  a  public  meeting  was  received  and  on 
13  April  1978,  a  news  release  was  made  to  announce  that  no  public  hearing 
would  be  held  and  that  preparation  of  this  statement  of  findings  would 
commence  with  completion  pending  the  decision  of  the  Federal  District 
Court . 


5.  Supplemental  EIS.  After  issuance  of  the  Memorandum  Opinion  on 
December  8,  1978,  enjoining  further  construction  of  the  Cooper  Lake  and 
Channels  Project  pending  correction  of  noted  deficiencies,  the  Corps 
commenced  additional  studies  leading  to  preparation  of  a  supplemental 
EIS.  These  studies  and  recent  changes  in  Federal  policy  regarding  flood 
plains  and  wetlands  have  led  to  a  recommendation  that  the  remaining  down¬ 
stream  channel  and  levee  construction  be  deleted  from  the  recommended 
plan.  The  draft  supplemental  EIS  was  circulated  for  comment,  and  the 
Section  404  determinations  and  findings  for  the  reservoir  only  plan  as 
modified  during  coordination  are  included  in  the  final  supplemental  EIS. 


PART  III  -  EVALUATION 


A.  General.  According  to  applicable  regulations,  Federal  projects 
involving  the  disposal  of  dredged  or  fill  materials  into  navigable  waters 
at  a  specified  disposal  site  will  be  evaluated  by  application  of  the  En¬ 
vironmental  Protection  Agency  guidelines  of  5  September  1975  as  developed 
by  the  Administrator,  Environmental  Protection  Agency,  in  conjunction 
with  the  Secretary  of  the  Army  pursuant  to  Section  404(b)  of  the  Federal 
Water  Pollution  Control  Act.  These  guidelines  are  contained  in  40  CFR  230. 
Also,  through  the  provisions  of  the  Clean  Water  Act,  Federal  agencies 
must  comply  with  applicable  State  requirements  for  such  projects.  In  the 
case  of  this  project,  this  requirement  is  to  obtain  a  water  quality  certi¬ 
fication  from  the  State  of  Texas.  This  certification  was  granted  by  the 
Texas  Department  of  Water  Resources  on  10  March  1978  as  discussed  in 
Attachment  A. 

B.  Physical  and  Chemical-Biological  Interactive  Effects. 

1.  Physical  Effects.  As  described  in  40  CFR  230.4-l(a),  physical 
effects  on  the  aquatic  environment  include  the  potential  destruction  of 
wetlands,  impairment  of  the  water  column,  and  the  covering  of  benthic 
communities.  Other  physical  effects  include  changes  in  bottom  geometry 
and  substrate  composition  that  cause  subsequent  alterations  in  water 
circulation,  salinity  grad ients, and  the  exchange  of  constituents  between 
sediments  and  overlying  water  wit))  subsequent  alterations  of  biological 
communities.  As  described  in  Part  II,  paragraph  C  -  Disposal  Areas  and 
Quantity  of  Materials,  above,  approximately  60  acres  of  wetlands  in  the 
dam  site  will  be  used  for  the  placement  of  fill.  The  construction  of  the 
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dam  will  significantly  alter  the  immediate  terrestrial  ecosystem.  After 
construction,  the  downstream  face  of  the  dam  will  be  seeded  with  Bermuda 
grass;  however,  a  return  to  higher  stages  of  succession  will  not  be 
allowed.  The  remaining  physical  effects  described  in  the  guidelines  re¬ 
late  to  the  aquatic  environment  which  is  impacted  to  only  a  minor  degree 
by  the  placement  of  fill  material.  This  would  include  the  South  Sulphur 
River  bottom  at  the  dam  site  which  amounts  to  only  about  0.1  acre  of  water 
bottom. 

2.  Chemical-Biological  Interactive  Effects.  As  indicated  in 
40  CFR  230.4— 1(b) ,  these  effects  are  very  difficult  to  predict  and  the 
evaluation  of  these  effects  need  not  be  carried  out  if:  "(a)  The  material 
proposed  for  discharge  is  substantially  the  same  as  the  substrate  at  the 
proposed  d'sposal  site;  (b)  The  site  from  which  the  material  proposed 
for  discharge  is  to  be  taken  is  sufficiently  removed  from  sources  of  pol¬ 
lution  to  provide  reasonable  assurance  that  such  material  has  not  been  con¬ 
taminated  by  such  pollution;  and  (c)  Adequate  terms  and  conditions  are  im¬ 
posed  on  the  discharge  of  dredged  or  fill  material  to  provide  reasonable 
assurance  that  the  material  proposed  for  discharge  will  not  be  moved  by 
currents  or  otherwise  in  a  manner  that  is  damaging  to  the  environment 
outside  ttie  disposal  site."  The  material  proposed  for  discharge  is 
essentially  the  same  as,  and  in  some  cases,  identical  to  the  substrate  at 
the  proposed  disposal  site.  The  sites  from  which  the  material  proposed 
for  discharge  is  to  be  taken  are  not  subject  to  any  known  pollution,  and 
there  is  not  reason  to  expect  that  these  sites  have  been  contaminated  by 
pollutants  in  the  past.  The  conditions  imposed  on  the  use  of  the  proposed 
disposal  sites  as  described  in  Part  II,  paragraph  C  -  Disposal  Areas  and 
Quantity  of  Materials,  above,  are  designed  to  protect  the  environment  out¬ 
side  the  disposal  site.  in  view  of  the  above,  no  evaluation  of  the  chemi¬ 
cal-biological  interactive  effects  has  been  performed. 

C.  Water  Qua  I i t v  Cons i derat  ions.  The  placement  of  the  fill  material  dur¬ 
ing  the  construction  process  is  designed  so  as  to  minimize  the  contact 
between  this  material  and  the  adjacent  water.  The  vast  majority  of  the 
material  will  be  placed  in  areas  away  from  the  river  and  in  such  a  manner 
that  the  material  will  not  enter  the  stream.  Only  very  minor  amounts  of 
dredging  will  be  accomplished  in  the  natural  channel  and  even  that  will  be 
done  utilizing  land  based  equipment.  Thus,  although  the  construction  phase 
of  the  project  will  produce  several  water  quality  impacts,  these  will  be 
localized  and  of  short  term.  These  will  include:  (1)  increased  turbidity, 
(2)  reduction  of  dissolved  oxygen,  (3)  minor  releases  of  metals  to  the 
water  column,  and  (4)  a  general  warming  of  the  surface  waters  due  to  the 
absorption  of  radiant  energy  by  the  suspended  particles.  The  long  term 
water  quality  effects  of  the  project  are  discussed  in  the  final  environment¬ 
al  statement,  April  1977.  The  Texas  Department  of  Water  Resources  on 

10  March  1978  issued  a  water  qualitv  certification  for  the  project. 

D .  Considerations  Re  la  t  ijig__to  Degradation  of  Water  Uses  at  Proposed 
Disposal  Si tes . 
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1.  Municipal  Water  Supply  Intakes.  The  three  small,  connected  ponds 
just  downstream  of  the  emergency  spillway  of  Cooper  Dam  serve  as  the 
source  of  the  municipal  water  supply  of  the  city  of  Cooper,  Texas,  and 
are  known  as  City  Lakes.  The  City  Lakes  will  be  acquired  as  part  of  the 
fee  purchase  area  for  Cooper  Lake.  In  1976,  the  acquisition  cost  of  the 
lakes  was  estimated  based  on  the  cost  for  Cooper  to  develop  an  alternate 
water  supply  source  for  use  until  water  is  available  in  Cooper  Lake.  Due 

to  drought  conditions  in  1978,  a  pipeline  was  constructed  to  Sulphur  Springs 
which  can  supply  Cooper  with  a  significant  portion  of  their  water  supply 
needs  on  an  interim  basis.  By  provisions  of  the  construction  plans  and 
specifications,  no  construction  activity  will  be  allowed  within  the  water¬ 
shed  of  City  Lakes  unless  this  interim  water  supply  system  for  the  city 
of  Cooper  is  operational.  At  that  time.  City  Lakes  will  no  longer  be 
required  and  the  remaining  features  of  Cooper  Dam  may  be  completed.  No 
other  public  water  supply  intakes  will  be  affected  by  the  construction 
work. 

2.  Shellf ish.  There  are  no  known  areas  of  concentrated  shellfish 
production  within  the  project  area.  Furthermore,  only  approximately 
0.1  acre  of  water  bottom  will  be  directly  affected  by  the  placement  of 
fill  material  on  them.  Therefore,  the  effects  of  project  construction 
on  shellfish  are  considered  negligible. 

3.  Fisheries.  The  bulk  of  the  disposal  site  is  located  on  land 
areas  well  removed  from  the  natural  streams.  Only  about  0.1  acre  of 
water  bottom  will  be  directly  affected  by  the  placement  of  fill  material 
on  them.  As  described  in  Part  II, and  as  discussed  in  Attachment  A  in 
the  responses  to  the  various  comments  received,  particularly  those  of  the 
Texas  Department  of  Water  Resources,  measures  will  be  employed  to  minimize 
the  effect  of  the  use  of  disposal  areas  on  the  aquatic  ecosystem.  The 
impact  of  the  proposed  disposal  activities  on  fisheries  resources  is  con¬ 
sidered  minor.  The  long  term  effects  of  Cooper  Lake  on  fisheries  re¬ 
sources  is  discussed  in  the  final  environmental  statement,  April  1977. 

4.  Wildlife.  The  principal  direct  effect  of  the  disposal  activities 
on  wildlife  resources  will  be  the  alteration  of  the  character  of  approxi¬ 
mately  455  acres  of  land,  including  approximately  80  acres  of  wetlands, 
through  the  placement  of  fill  material  on  it.  All  of  the  terrestrial 
invertebrates  will  be  killed  or  forced  to  emigrate  from  these  areas. 

Once  construction  is  complete,  however,  this  area,  except  the  40-acre  dis¬ 
posal  site  within  the  reservoir  area,  will  again  support  a  diversity  of 
invertebrates.  Essentially  all  reptiles  and  amphibians  that  are  likely 
to  be  affected  by  construction  features  are  either  closely  associated  with 
or  dependent  on  the  existing  stream  bottoms.  Since  only  about  0.1  acre  of 
water  bottom  will  be  directly  affected  by  the  placement  of  fill  material 
on  them,  the  effects  of  the  construction  activities  on  these  species  is 
considered  minor.  Many  of  the  arboreal  lizards  such  as  the  green  anole, 
five-lined  skink,  broad-headed  skink,  Texas  spiny  lizard,  and  the  fence 
lizard  will  be  reduced  by  clearing,  but  all  are  expected  to  remain  common. 
The  birds  that  are  most  likely  to  be  affected  by  the  loss  of  the  hardwoods, 
due  directly  to  project  construction,  are  the  arboreal  nesters.  These 
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include  the  sparrows,  cuckoos,  woodpeckers,  warblers,  vireos,  flycatchers, 
thrashers,  orioles,  mockingbirds,  kinglets,  numerous  birds  of  prey,  and 
two  game  birds,  the  mourning  dove  and  the  wood  duck.  Species  tnat  depend 
on  moist,  woodland  areas  for  feeding  will  also  be  adversely  afiected. 

These  include  the  heron,  Ibis,  egret,  bittern,  belted  kingfisher,  and 
woodcock.  Waterfowl,  especially  the  wood  duck,  that  depend  heavily  on 
mast  producing  hardwoods  for  food  would  be  decreased.  Significant  re¬ 
ductions  are  expected  in  localized  populations  of  species  which  prefer 
moist  bottomland  hardwoods,  due  to  lake  construction,  but  not  directly 
from  the  disposal  site.  Species  such  as  the  beaver,  mink,  river  otter, 
gray  squirrel,  swamp  rabbit,  and  white-tailed  deer  will  be  adversely 
affected.  Although  these  reductions  In  bird  and  mammal  populations  can 
be  expected  to  occur  on  the  disposal  site  and  the  entire  area  affected  by 
the  lake,  the  absolute  magnitude  of  the  wildlife  losses  occasioned  by 
the  disposal  fill  material  is  not  felt  to  be  overwhelming. 

5.  Recreation  Activities.  As  described  in  Part  II  and  as  discussed 
in  Attachment  A  in  the  responses  to  the  various  comments  received, 
particularly  those  of  the  Texas  Department  of  Water  Resources,  measures 
will  be  employed  to  minimize  the  effect  of  the  use  of  the  disposal  areas 
on  the  nearby  water  bodies.  Methods  will  be  employed  to  minimize  any 
increase  in  turbidity  which  would  reduce  the  numbers  and  diversity  of 
fish  or  cause  a  significant  aesthetically  displeasing  change  in  the 
color,  taste,  or  odor  of  the  water.  The  same  applies  to  the  release  of 
nutrients  from  the  fill  material  to  prevent  eutrophication,  the  degrad¬ 
ing  of  aesthetic  values,  and  impairment  of  recreation  uses.  Wo  known 
recreation  involving  physical  contact  with  water  occurs  in  the  area  of 
project  construction.  No  oil  or  grease  in  harmful  quantities  as  described 
in  40  CFR  1 10  will  be  released  into  the  water  bodies  within  the  construction 
area.  Due  to  the  limited  direct  impact  on  water  bottoms,  the  recreation 
losses  associated  with  the  use  of  the  disposal  areas  are  primarily 
restricted  to  big  ga.ne  hunting,  small  game  hunting,  waterfowl  hunting,  non- 
consumptive  recreation,  and  harvest  of  furbearers.  These  losses  are  based 
essentially  on  the  loss  of  bottomland  hardwoods.  Other  recreational 
opportunities  current  I y  .if  IVrded  hv  the  Sulphur  River  basin  are  limited. 
Natural  areas  and  water  bodies  do  not  possess  character istics  which  attract 
large  numbers  of  recreationists  or  encourage  recreation  facility  develop¬ 
ment.  The  undeveloped  topographic  and  geologic  features  in  the  region  do 
not  constitute  major  recreational  attractions.  Thus,  the  potential  rec¬ 
reation  opportunity  is  not  realized,  and  the  impact  of  the  use  of  the  dis¬ 
posal  areas  on  the  recreational  activities  of  t he  area  is  considered  minor. 

6.  Threatened  and  Endangered  Species.  The  range  of  the  alligator  ex¬ 
pends  into  the  Sulphur  River  basin,  but  local  populations  are  unknown.  The 
overall  project  will  decrease  the  amount  of  wetland  habitat  available, 
therebv  decreasing  populations  which  mav  he  present  now,  and  hinder  any 
restocking  efforts  in  the  future.  The  project  will  not  adversely  affect 
anv  known  critical  habitat  for  any  threatened  or  endangered  species. 
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7.  Benthic  Life.  Approximately  0.1  acre  of  water  bottoms  will  be 
used  for  the  placement  of  fill  material.  Therefore,  the  effect  of  this 
activity  on  benthic  life  is  considered  minor. 

8.  Wetlands  and  Size  of  Disposal  Site.  Of  the  total  of  approximately 
455  acres  of  land  proposed  for  use  in  the  placement  of  fill  material, 
approximately  80  acres  are  considered  to  be  wetlands  as  described  in 

Part  II.  Of  the  80  acres  of  wetlands,  60  acres  will  be  affected  by 
Cooper  Dam  and  20  acres  by  Farm-to-Market  Road  1528. 

9.  Submerged  Vegetation.  Since  only  about  0.1  acres  of  water  bottom 
will  be  covered  with  material  during  construction,  the  resulting  destruction 
of  submerged  vegetation  is  deemed  insignificant. 

E.  Conclusions,  Findings,  and  Determinations.  Based  on  information 
included  in  this  Section  404(b) (1)  evaluation,  the  final  EIS  and  this 
final  supplemental  EIS,  and  coordination  accomplished  through  distribu¬ 
tion  of  the  public  notice  dated  28  February  1978  and  this  final  supple¬ 
mental  EIS,  the  discharge  sites  for  the  Cooper  Lake  Project  have  been 
specified  through  application  of  the  Section  404(b)(1)  guidelines. 
Appropriate  measures  have  been  identified  and  incorporated  into  the 
recommended  plan  to  minimize  adverse  impacts  on  the  aquatic  environment 
as  a  result  of  the  discharge.  Consideration  has  been  given  to  the 
need  for  the  proposed  discharge,  the  availability  of  alternate  sites 
and  methods  of  disposal,  and  to  water  quality  standards  as  are  appli¬ 
cable  by  law. 
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ATTACHMENT  A 
DISCUSSION  OF  COMMENTS 
RECEIVED  BY  THE  DISTRICT  ENGINEER 
ON  THE  PUBLIC  NOTICE 


Ls, 


*  ■**•<*}. 
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Comment .  "We  cannot  determine  by  the  small  maps  or  sketches  show¬ 
ing  the  dams,  reservoirs,  and  levees  which  of  our  pipelines  will  be 
affected  by  the  proposed  project;  therefore,  will  you  please  furnish  us 
with  larger  prints  of  all  your  proposed  levees,  channels,  dams,  and  the 
area  upon  which  water  will  be  impounded  to  enable  us  to  further  consider 
the  location  of  our  pipelines  in  relation  to  the  project.  We  will  then 
be  in  a  position  to  give  further  thought  to  this  matter  and  not  delay 
the  project  if  it  is  approved  by  all  governmental  bodies." 

Response .  By  letter  dated  22  March  1978,  four  large  prints 
showing  Cooper  Lake  and  the  proposed  levees  and  channels  were  transmitted 
to  the  Lone  Star  Gas  Company. 

Comment .  "This  letter  is  not  intended  to  be  used  as  a  notice  or 
demand  for  a  public  hearing.  Lone  Star  Gas  Company  has  no  objections  to 
the  project  provided  it  is  reimbursed  for  all  charges  and  expenses  in¬ 
curred  in  adjusting  or  relocating  company  facilities  to  conform  to  the 
project . " 

Response .  Noted. 

B.  Arkansas  Game  and  Fish  Commission  (13  March  1978). 

Comment ■  "The  ramifications  of  the  proposed  actions  in  this  regard 
are  largely  of  an  interstate  nature  and  accordingly,  we  shall  defer 
primary  review  and  comment  prerogatives  to  the  US  Fish  and  Wildlife 
Service.  Your  office  should  be  advised  that  the  Arkansas  Game  and  Fish 
Commission  owns  and  operates  a  16,000-acre  Wildlife  Management  Area  along 
the  Arkansas  portion  of  the  Sulphur  River  and,  more  particularly,  that 
wetlands  within  the  boundaries  of  the  Sulphur  River  Wildlife  Management 
Area  are  considered  to  be  critical  habitat  for  the  American  Alligator  - 
a  Federally  listed  Endangered  Species  in  Arkansas.  By  copy  of  this  letter, 
we  are  advising  the  US  Fish  and  Wildlife  Service  of  our  desire  to  cooperate 
as  requested  in  the  evaluation  of  your  proposed  activities." 


Response .  By  letter  dated  10  April  1978,  this  comment  was 


noted. 


C .  Texas  Department  of  Water  Resources  (10  March  1978). 

Comment .  "We  believe  there  is  reasonable  assurance,  subject  to  the 
qualifications  and  requirements  checked  on  the  attached  pages,  that  the 
activity  you  have  proposed  will  be  conducted  in  a  manner  that  will  not 
violate  applicable  water  quality  standards.  In  making  this  certification, 
we  limit  it  to  those  things  under  the  jurisdiction  of  this  agency  according 
to  the  various  statutes  which  this  agency  administers." 

Response .  By  letter  dated  10  April  1978,  the  certification 
was  acknowledged  under  the  interpretation  that  the  certification  covers 
Sections  61  and  67  of  the  Clean  Water  Act  of  1977  (PL  95-217). 
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Comment ■  Certification  Requirement:  "The  work  must  be  done  with  the 
minimum  production  of  turbiditv  in  the  waters  where  the  work  is  taking 
place. " 

Response .  The  fill  placing  activity  will  be  accomplished  with 
land  based  equipment  which  will  minimize  the  contact  between  bottom  sedi¬ 
ments  and  water  thus  minimizing  the  localized  turbidity  which  will  natural¬ 
ly  occur  during  construction. 

Comment .  Certification  Requirement:  "Spoil  must  be  placed  in  spoil 
areas  approved  by  the  United  States  Army  Corps  of  Engineers  and  Texas 
Parks  and  Wildlife  Department  in  such  a  manner  as  to  minimize  the  runoff 
of  spoil  or  highly  turbid  waters  into  adjacent  waters." 

Response .  The  disposal  areas  to  be  used  have  been  coordinated 
with  the  Texas  Parks  and  Wildlife  Department.  They  have  neither  approved 
nor  disapproved  the  proposed  disposal  areas.  They  stated  in  a  letter 
dated  21  March  1978  that  it  would  be  beneficial  to  use  all  suitable 
material  in  the  construction  of  levees  and  other  structures.  This  will 
be  done  to  the  maximum  extent  practicable.  The  recommended  plan  now  in¬ 
cludes  no  further  levee  work  except  4RSS  Spur. 

There  will  be  a  potential  for  some  erosion  of  the  remaining  levee  and 
disposal  areas  in  the  dam  with  a  slight  potential  for  an  accompanying 
increase  in  the  suspended  solids  concentrations  of  the  Sulphur  River. 
However,  the  construction  plans  and  specifications  pertinent  to  this 
aspect  of  work  will  require  that  the  material  deposited  in  disposal 
areas  be  placed  and  stabilized  as  quickly  as  possible  to  minimize  erosion. 

Comment .  Certification  Requirement:  "This  discharge  of  oil,  gasoline, 
or  other  fuel  or  materials  capable  of  causing  pollution  arising  from  your 
operations  is  prohibited." 

Response .  The  construction  specifications  will  specifically 
prohibit  the  pollution  of  lakes,  ditches,  rivers,  bayous,  canals,  water¬ 
ways,  or  reservoirs  with  fuels,  oils,  bitumens,  calcium  chloride,  insecti¬ 
cides,  herbicides,  or  other  similar  materials  harmful  to  fish,  shellfish 
or  wildlife. 

Comment .  Certification  Requirement:  "Sanitary  wastes  are  to  be  re¬ 
tained  for  disposal  onshore  in  some  legal  manner." 

Response .  All  work  will  be  accomplished  onshore  and  sanitary 
wastes  will,  by  a  provision  of  the  construction  specifications,  be  disposed 
of  in  a  manner  consistent  with  Federal,  State,  and  local  laws  and 
regulations . 

Comment .  Certification  Requirement:  "During  construction,  adequate 
erosion  control  methods  shall  be  used  in  order  to  minimize  runoff  and 
consequent  elevations  of  turbidity  in  Coopers  Lake." 
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Response.  Through  a  telephone  conversation  on  1  May  1978 
between  Mr.  J.  C.  Newell  of  the  Texas  Department  of  Water  Resources  and 
Mr.  Stan  Shelton  of  the  New  Orleans  District,  it  was  determined  that 
"Coopers  Lake"  was  meant  to  designate  the  City  Lakes.  These  are  three 
small  connected  ponds  just  downstream  from  the  emergency  spillway  of 
Cooper  Dam  which  serve  as  the  source  of  the  municipal  water  supply  of 
the  city  of  Cooper,  Texas.  City  Lakes  and  adjacent  land  will  be  ac¬ 
quired  as  part  of  the  fee  purchase  area  for  Cooper  Lake.  In  1976,  the 
acquisition  cost  of  the  lakes  was  estimated  based  on  the  cost  for 
Cooper  to  develop  an  alternate  water  supply  source  for  use  until  water 
is  available  in  Cooper  Lake.  Due  to  drought  conditions  in  1978,  a 
pipeline  was  constructed  to  Sulphur  Springs  which  can  supply  Cooper 
with  a  significant  portion  of  their  water  supply  needs  on  an  interim 
basis.  By  provisions  of  the  construction  plans  and  specifications,  no 
construction  activity  will  be  allowed  within  the  watershed  of  City 
Lakes  until  this  interim  water  supply  system  for  the  city  of  Cooper  is 
operational.  At  that  time.  City  Lakes  will  no  longer  be  required  and 
the  remaining  features  of  Cooper  Dam  may  be  completed. 

Comment .  Certification  Requirement:  "Areas  devegetated  during 
construction  shall  be  replanted  to  the  extent  practicable  after  project 
completion,  to  avoid  excessive  erosion  and  the  runoff  of  turbid  waters 
to  waters  of  the  State." 

Response .  The  construction  specifications  will  require  that 
all  areas  devegetated  during  construction  will  be  covered  with  top  soil, 
if  necessary,  and  seeded  and  fertilized  to  control  excessive  erosion  and 
runoff . 

Comment :  "No  review  of  property  rights  has  been  made  nor  has  any 

review  been  made  as  to  the  location  of  property  lines,  and  especially, 
no  review  has  been  made  as  to  the  distinction  between  public  and  private 
ownership,  and  this  certification  may  not  be  used  in  any  way  with  regard 
to  questions  of  ownership." 

Response .  Noted. 

D.  US  Fish  and  Wildlife  Service  (20  March  1978). 

Comment :  "In  a  letter  report  dated  September  3,  1976,  the  Fish  and 
Wildlife  Service  recommended  several  mitigative  measures  for  incorporation 
into  the  project,  including  installation  of  water  control  structures  at 
the  juncture  of  manmade  and  natural  stream  channels  to  divert  normal 
streamflows  through  natural  stream  segments,  increased  low-flow  releases 
from  the  reservoir,  and  establishment  of  an  interagency  study  team  to 
locate  areas  suitable  for  acquisition  and  management  in  compensation  for 
project-induced  wildlife  losses.  The  plans  outlined  in  the  public  notice 
do  not  incorporate  any  of  these  recommendations." 
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Response :  The  3  September  1976  letter  report  referred  to 
contained  the  following  recommendations: 

"1.  An  interagency  study  be  initiated  to  locate  the  most  suitable 
areas  for  acquiring  the  mitigation  acreages  required  to  com¬ 
pensate  for  project  wildlife  losses. 

"2.  The  Corps  of  Engineers  seek  congressional  authorization  for 

mitigation  lands  acceptable  to  the  Federal  and  State  fish  and 
wildlife  agencies  and  the  Corps  of  Engineers  prior  to  the  con¬ 
tinuation  of  project  construction. 

"3.  Mitigation  lands  be  purchased  in  fee  title  prior  to  or  con¬ 
current  with  project  completion  in  order  that  all  lands 
selected  for  mitigation  purposes  be  protected  from  induced 
clearing. 

"4.  Development,  operation,  and  maintenance  costs  of  managing 
mitigation  lands  be  borne  by  the  project. 

"5.  Water  control  structures  be  installed  at  the  juncture  of  man¬ 
made  and  natural  stream  channels  to  divert  normal  streamflows 
through  natural  stream  segments. 

"6.  Minimum  instantaneous  downstream  releases  be  at  least  equal  to 
or  exceed  the  median  monthly  stream  flow  or  10  c.f.s.,  which¬ 
ever  is  greater. 

"7.  A  study  be  initiated  to  determine  the  impact  and  mitigation 
requirements  of  Wright  Patman  Lake  enlargement  prior  to  in¬ 
creasing  water  supply  storage. 

"8.  Minimum  instantaneous  downstream  releases  below  Wright  Patman 
Lake  be  increased  to  100  c.f.s.  with  higher  flows  from  mid- 
October  through  December  each  year." 

The  first  four  recommendations  deal  with  the  acquisition  of  land  to  com¬ 
pensate  for  project  related  wildlife  losses.  An  interagency  study  team 
made  up  of  representatives  of  the  US  Fish  and  Wildlife  Service,  the  Texas 
Parks  and  Wildlife  Department,  and  the  US  Arm”  Corps  of  Engineers  is 
currently  working  on  a  mitigation  report  to  be  submitted  to  Congress. 

This  report  will  address  the  amount  and  type  of  land  appropriate  for 
acquisition  and  the  financial  obligations  relative  to  the  acquisition 
and  subsequent  management.  Mitigation  recommendations  are  presented  in 
the  supplemental  EIS.  Recommendation  5  deals  with  design  of  downstream 
channel  work  which  is  no  longer  a  part  of  the  recommended  project. 
Recommendation  6  deals  with  minimum  streamflow  releases  from  Cooper  Lake. 
Cooper  Lake,  as  described  in  the  notice,  is  sized  and  designed  for  optimum 
water  supply  storage.  All  of  the  water  supply  storage  space  has  been 
contracted  for  by  local  agencies  since  1968.  The  design  of  Cooper  Dam 
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and  these  contracts  provide  for  a  minimum  downstream  release  from  the 
lake  of  5  c.f.s.  This  was  approved,  at  the  time,  by  the  then  Federal 
Water  Pollution  Control  Administration.  Thus,  based  on  the  existing 
contractual  arrangements,  5  c.f.s.  is  the  maximum  low  flow  release  rate 
consistently  attainable  from  Cooper  Lake.  The  possibility  of  releasing 
higher  flows  was  investigated  during  the  preparation  of  the  supplemental 
EIS  for  Cooper  Lake.  Holding  5  percent  of  the  flood  pool  is  now  recom¬ 
mended  to  increase  the  downstream  flows  to  30-50  c.f.s.  when  storage 
is  available. 

Recommendations  7  and  8  deal  with  the  possible  reallocation  of  storage 
space  at  Wright  Patman  Lake  which  is  not  a  feature  of  the  Cooper  Lake 
and  Channels,  Texas,  Project.  The  implementation  of  this  possible 
reallocation  is  subject  to  a  decision  making  process  within  the  con¬ 
text  of  the  National  Environmental  Policy  Act  of  1969.  No  final  Govern¬ 
ment  decision  has  yet  been  made.  The  development  of  mitigation  require¬ 
ments  that  might  result  from  the  implementation  of  this  possible  reallo¬ 
cation  is  an  integral  activity  in  the  development  of  the  environmental 
statement  which  must  accompany  any  proposal  for  major  Federal  action  con¬ 
cerning  that  possible  reallocation.  The  contractual  arrangements  con¬ 
cerning  the  purchase  of  water  from  Wright  Patman  Lake  provide  for  a 
minimum  downstream  release  rate  of  10  c.f.s.  This  was  approved  in  1967 
by  the  then  Federal  Water  Pollution  Control  Administration.  Higher  re¬ 
lease  rates  have  been  obtained  in  recent  years  through  the  operation  plan 
for  Wright  Patman  Lake;  however,  these  higher  release  rates  are  dependent 
on  the  yearly  rainfall  patterns  and  cannot  be  guaranteed. 

As  described  above,  the  recommendations  pertaining  to  the  Cooper  Lake  and 
Channels,  Texas,  Project  either  are  being  studied  or  will  be  studied  at 
the  appropriate  time.  A  discussion  of  these  recommendations  in  the 
public  notice  was  not  felt  to  be  appropriate. 

Comment :  "A  meeting  held  on  November  3,  1977,  between  personnel  of 
our  respective  agencies  resulted  in  an  agreement  to  initiate  a  coordinated 
interagency  effort  for  the  purpose  of  preparing  a  mitigation  report  to  be 
submitted  for  congressional  authorization.  We  have  subsequently  been 
informed  that  the  Memphis  Corps  District  is  in  the  process  of  examining 
the  Ecological  Planning  and  Evaluation  Procedures'  data  used  in  the  pre¬ 
paration  of  our  September  3,  1976,  report  to  determine  the  need  for  addi¬ 
tional  field  studies.  We  have  not  yet  been  informed  by  Memphis  District 
personnel  whether  these  data  are  adequate  for  use  in  the  preparation  of 
the  mitigation  report." 

Response :  This  comment  is  no  longer  pertinent.  Interagency 
agreements  were  made  to  utilize  as  much  field  data  as  possible  from  the 
1976  report  and  to  conduct  additional  field  sampling  leading  to  a  mitiga¬ 
tion  report  with  recommendations.  Mitigation  is  now  part  of  the  project 
plan  presented  in  the  supplemental  EIS. 
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Comment :  "Our  report  of  Sentember  3,  1976,  has  adequately  out¬ 

lined  our  major  areas  of  concern.  Since  a  decision  on  the  adequacy  of 
the  final  EIS  for  this  project  is  still  pending  in  the  US  District  Court 
for  the  Eastern  District  of  Texas,  we  believe  that  comments  on  your  pro¬ 
posed  disposal  plans  would  be  premature  at  this  time." 

Response :  The  recommendations  of  the  1976  US  Fish  and  Wild¬ 
life  Service  report  are  discussed  elsewhere.  In  order  to  avoid  any 
possible  conflicts  that  the  exercise  of  the  procedures  associated  with 
the  disposal  plan  might  have  engendered  with  respect  to  the  then  current 
injunction  on  construction  of  the  project  and  with  respect  to  the  then 
currently  unresolved  litigation,  the  initiation  of  the  Section  404  pro¬ 
cess  was  thoroughly  coordinated  with  the  US  Attorney  and  Judge  William 
Wayne  Justice  of  the  US  District  Court  for  the  Eastern  District  of  Texas. 
The  Section  404  process  constitutes  an  extension  of  the  continuing  environ¬ 
mental  planning  of  the  project  and  as  such  neither  Judge  Justice  nor  the 
US  Attorney  objected  to  the  exercise  of  these  procedures  in  advance  of  a 
ruling  from  the  Court. 

Due  to  the  uncertainty  surrounding  the  then  pending  decision  of  the 
Court,  it  was  considered  inappropriate  to  conclude  the  Section  404  pro¬ 
cess  until  a  favorable  ruling  was  received.  Since  the  project  was  en¬ 
joined,  the  Section  404  aspects  of  the  recommended  plan  are  being  re¬ 
evaluated  in  light  of  recent  policy  changes  and  current  conditions.  The 
recommended  plan  in  the  supplemental  EIS  is  now  the  reservoir  only  plan, 
anu  the  US  Fish  and  Wildlife  Service  may  make  appropriate  comments  as 
deemed  necessary  during  coordination  of  the  draft  supplemental  EIS. 

Comment :  "We  strongly  urge  renewed  interagency  cooperation  with  the 

ultimate  goal  of  establishing  a  plan  for  compensation  of  the  adverse 
effects  of  the  direct  and  indirect  impacts  to  fish  and  wildlife  resources 
associated  with  project  implementation.  Accordingly,  we  recommend  that 
any  decision  on  disposal  of  dredge  or  fill  material  be  held  in  abeyance 
until  a  complete  mitigation  report  has  been  submitted  for  congressional 
approval . " 


Response :  The  Corps  of  Engineers  is  committed  to  the  pre¬ 

paration  of  a  mitigation  report  which  will  present  a  plan  to  compensate 
for  the  fish  and  wildlife  losses  associated  with  the  Cooper  Lake  and 
Channels,  Texas,  Project  and  to  the  submission  of  this  report  to  Congress 
for  authorization.  The  mitigation  plan  is  presented  in  the  supplemental 
EIS. 

E.  State  of  Texas,  Office  of  the  Governor,  Budget  and  Planning  Office 
(9  May  1978)  .  .  . 

Comment:  "A  letter  from  this  Office,  dated  March  23,  1978,  trans¬ 

mitted  State  agency  comments  on  the  above  referred  public  notice.  Recent 
inquiry  indicated  that  your  office  has  not  received  this  letter. 
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"Copies  of  the  original  comments  are  enclosed  for  your  information." 

Response :  Noted. 

1.  Texas  Department  of  Health  (23  March  1978). 

Comment :  "Based  on  information  contained  in  the  Public  Notice  no 

adverse  public  or  environmental  health  conditions  are  expected  to  result 
from  the  proposed  construction.  Relocation  of  public  water  supply  and 
wastewater  facilities  may  require  plan  and  specification  approval  by  the 
Texas  Department  of  Health.  If  storm  sewer  and  drainage  facilities  are 

properly  designed,  constructed,  and  maintained,  it  is  expected  that  habi¬ 

tats  for  mosquito  breeding  will  be  minimal." 

Response :  Noted. 

2 .  Texas  Air  Control  Board  (23  March  1978) . 

Comment :  "We  have  reviewed  the  above  cited  document  and  have  no 

further  comments  to  add  to  those  of  our  initial  response  of  the  draft 
environmental  statement  of  June  23,  1976,  relative  to  this  project.  We 
do  reiterate  that  any  outdoor  burning  should  be  done  in  accordance  with 
the  Rules  and  Regulations  of  the  Texas  Air  Control  Board." 

Response :  The  comments  of  the  Texas  Air  Control  Board  on  the 
draft  environmental  statement  of  23  June  1976  follow: 

"We  have  reviewed  the  above  cited  document.  Although  there  will  be 
some  temporary,  localized  effects  during  construction  due  to  dust  and 
machinery  exhaust,  we  believe  this  will  not  significantly  affect  the 
overall  ambient  air  quality.  Additionally,  there  will  be  motor  vehicle 
exhaust  emissions  associated  with  the  one  and  a  half  million  visitors 
anticipated  annually.  Any  adverse  air  quality  effects  from  these  emissions 
could  be  discussed.  Any  outdoor  burning  should  be  done  in  accordance  with 
the  Rules  and  Regulations  of  the  Texas  Air  Control  Board." 

The  construction  specifications  will  specifically  require  the  contractor 
to  comply  with  40  CFR  76  and  Regulation  II,  Control  of  Air  Pollution  from 
Outdoor  Burning,  Texas  Air  Control  Board. 

3.  Texas  Department  of  Water  Resources  (16  March  1978). 

Comment :  "The  project  will  provide  water  supply  needed  by  cities 

and  rural  areas  in  Collin,  Dallas,  Kaufman,  and  Rockwall  Counties  in  the 
Upper  Trinity  River  basin  in  North  Central  Texas  and  for  cities  and  rural 
areas  for  counties  in  the  Sulphur  River  basin  in  Northeast  Texas. 
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"The  North  Central  Texas  area  to  be  served  by  the  Cooper  Lake  and 
Channels  Project  Is  growing  rapidly.  In  1974  this  area  had  a  popula¬ 
tion  of  1.5  million,  which  is  expected  to  increase  to  2.7  million  in 
the  year  2000  and  reach  5.1  million  in  2030.  The  Northeast  Texas  area 
is  also  experiencing  steady  growth.  In  1974  this  area  had  a  population 
of  143,700  which  is  expected  to  increase  to  180  thousand  in  the  year  2000 
and  reach  230  thousand  in  2030. 

"In  the  North  Central  Texas  area  municipalities  and  industries  used  306 
thousand  acre-feet  of  fresh  water  during  the  year  1974.  By  the  year 
2000,  784  thousand  acre-feet  of  fresh  water  will  be  needed  and  by  2030 
this  need  will  increase  to  1.6  million  acre-feet.  In  the  Northeast 
Texas  area  municipalities  and  industries  used  52  thousand  acre-feet  of 
fresh  water  during  the  year  1974.  By  the  year  2000  the  area  will  need 
85  thousand  acre-feet  of  fresh  water  and  by  2030  this  need  will  increase 
to  178  thousand  acre-feet. 

"The  Cooper  Lake  and  Channels  Project  is  needed  immediately  to  meet 
municipal  and  industrial  demands  for  fresh  water  in  North  Central  and 
Northeast  Texas.  Severe  water  shortages  would  occur  in  the  event  of  a 
long  term  drought.  This  project  will  supply  about  89  thousand  acre-feet 
of  water  annually  to  the  North  Central  Texas  area  in  meeting  the  needs 
of  that  area  and  will  enhance  the  water  supply  needs  of  the  Northeast 
Texas  area. 

"Recognizing  this  need,  the  I'exas  Water  Rights  Commission  awarded  per¬ 
mits  to  North  Texas  Municipal  Water  District  for  36.859  percent,  the 
city  of  Irving  for  36.859  percent,  and  to  the  Sulphur  River  Municipal 
Water  District  for  26.282  percent  of  the  conservation  storage  of  Cooper 
Lake  as  well  as  rights  for  diversion  of  their  proportional  share  of  the 
yield  of  the  reservoir.  The  North  Texas  Municipal  Water  District  provides 
water  to  cities  and  rural  areas  in  North  Central  Texas  and  the  Sulphur 
River  Municipal  Water  District  will  provide  wafer  to  customers  in  North¬ 
east  Texas. 

"Since  1953,  the  Sulphur  River  basin  has  experienced  damaging  floods  10 
times.  Basinwide,  historic  damages  tabulated  b\  the  Corps  of  Engineers 
total  in  excess  of  $9.3  millions.  Thirty  communities  have  been  designated 
in  the  basin  as  having  one  or  more  potential  flood-hazard  areas.  Comple¬ 
tion  of  the  Cooper  Lake  and  Channels  Project  will  provide  significant 
additional  f 1 ood  protection  for  the  basin.  It  would  also  allow  the  trans¬ 
fer  of  120  thousand  acre-feet  of  flood  control  storage  in  Lake  Wright  Patman 
(downstream  on  the  Sulphur  River)  to  Cooper  Lake,  thus  increasing  the  water- 
supply  storage  in  Lake  Wright  Patman,  a  source  of  water  supply  for  the  cities 
ot  Texarkana,  Texas  and  Arkansas. 
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"The  project  is  an  essential  element  necessary  to  assist  in  resolving 
water  supply  problems  in  the  Upper  Trinity  and  Sulphur  River  basins  and 
flooding  problems  in  the  Sulphur  River  basin  and  is  urgently  needed  to 
meet  water  supply  needs  in  the  immediate  future. 

"The  Texas  Department  of  Water  Resources,  by  letter  dated  March  10,  1978, 
has  certified  to  the  Corps  of  Engineers  that  the  project  will  not  result 
in  violation  of  established  water  quality  standards  of  the  State  of  Texas 
under  Public  Law  92-500,  Section  404  procedures. 

"For  these  reasons,  the  Texas  Department  of  Water  Resources  supports  the 
issuance  of  a  Section  404  Permit  by  the  US  Army  Corps  of  Engineers  for 
the  Cooper  Lake  and  Channels  Project,  so  that  construction  can  be  initiated 
at  the  earliest  possible  date." 

Response :  Noted. 

4 .  General  Land  Office  (15  March  1978) . 

Comment :  "The  General  Land  Office  staff  has  reviewed  the  Public 

Notice  on  'Cooper  Lake'  and  Channels,  Texas,  and  we  do  not  have  any 
comments  at  the  present." 

Response :  Noted. 

5 .  State  Depart ment  of  Highways  and  Public  Transporta t_ion 
(20  March  1978) . 

Comment :  "The  Department  has  no  comment  regarding  the  proposed 

multipurpose  lake,  levees,  and  channel  improvements  in  the  Sulphur  River 
basin  of  Northeast  Texas." 

Response :  Noted. 

6 .  Texas  Parks  and  Wildlife  Department  (21  March  1978) . 

Comment :  "On  page  3,  paragraph  b  states  that  the  construction  of 
the  lake  will  require  the  degrading  of  some  existing  levees  within  the 
lake  area.  We  recommend  that  the  Corps  of  Engineers  consider  leaving 
all  previously  constructed  levees  intact  to  serve  as  fish  attractors  in 
the  reservoir." 

Response :  The  plans  for  reservoir  clearing  will  be  reviewed 

with  respect  to  c  irrent  clearing  criteria  and  the  possibility  of  leaving 
the  existing  levies  within  the  reservoir  area  intact  as  suggested  will 
be  considered. 
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Comment :  "On  page  8,  paragraph  c  states  that  dredged  material  will 

be  utilized  in  the  construction  of  six  channel  plugs.  We  endorse  the 
principal  of  water  inflow  into  and  through  existing  river  segments.  We 
therefore  request  that  consideration  be  given  to  providing  for  flowage 
of  water  through  the  existing  river  segments  to  assure  that  these  oxbows 
are  not  allowed  to  stagnate.  This  will  also  allow  for  the  replenishment 
of  nutrients  along  with  a  constant  flow  of  fresh  water.  The  resultant 
scouring  action  of  constant  flows  would  prevent  sediments  from  being 
trapped  and  silting  to  occur  in  the  channel.  Current  water  flow  patterns 
should  be  determined  and  duplicated  for  low  flow  periods.  During  periods 
when  high  flows  and  the  threat  of  flooding  exists,  the  flow  could  be 
diverted  into  the  realined  channel.  By  allowing  for  a  constant  flow 
through  the  existing  channels,  less  erosion  would  occur  in  the  pilot 
channel.  This  would  reduce  sediment  loading  downstream  and  result  in 
less  impact  on  fish  and  wildlife  resources." 

Response :  The  downstream  work  and  disposal  has  now  been  deleted 

from  the  recommended  plan. 

Comment :  "Portions  of  the  project  already  completed  have  destroyed 

or  altered  19  miles  of  natural  stream  channels.  An  additional  7  miles 
are  proposed  for  channelization.  Construction  of  artificial  meanders  as 
detailed  in  Part  3.10  Habitat  Rehabilitation,  Task  3:  Interim  Guide  to 
the  Performance  of  Fish  and  Wildlife  Habitat  and  Population  Improvement 
Measures  for  Western  Dam  and  Reservoir  Projects,  WELUT  Project  17,  could 
help  mitigate  these  alterations.  A  minimum  of  four  (4)  such  structures 
per  mile  of  previously  altered  channel  and  proposed  alteration  is  sug¬ 
gested.  Other  structures  which  should  be  considered  are  check  dams, 
wing  deflectors,  rock  'V*  deflectors  and  random  boulders  as  described  in 
WELUT  Project  17." 

Response :  These  suggestions  are  mitigative  proposals  and,  as 
such,  have  been  considered  in  the  development  of  the  mitigation  plan 
presented  in  the  supplemental  EIS. 

Comment :  "We  are  also  concerned  that  there  was  no  discussion  of 

mitigatory  procedures  included  in  this  public  notice.  The  extent  of  the 
work  proposed  would  indicate  the  need  for  a  discussion  of  specific  miti¬ 
gation  measures  and  their  effectiveness  in  alleviating  the  impacts  on 
fish  and  wildlife." 

Response :  Mitigation  plans  were  not  developed  at  the  time 

the  public  notice  was  issued.  These  plans  are  now  a  part  of  the  supple¬ 
mental  EIS.  The  TPWD  has  the  opportunity  to  further  comment  on  the  draft 
supp lement . 
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Comment :  "Additionally,  we  are  informed  that  the  initial  estimates 

of  the  amount  of  clearing  and  the  area  required  for  spoil  deposition  were 
low.  We  are  informed  that  since  projected  erosion  rates  of  the  pilot 
channel  are  expected  to  approach  400  percent,  the  deposition  of  spoil 
cannot  be  within  the  150  foot  wide  floodway  (75  feet  either  side  of 
center)  and  spoil  deposition  is  planned  outside  the  floodway.  This  would 
require  the  clearance  of  an  additional  150  feet  (75  feet  on  either  side) 
which  would  enlarge  the  cleared  bottomland  hardwood  to  approximately 
800  acres.  It  would  be  beneficial  if  all  suitable  material  be  utilized 
in  the  construction  of  levees  and  other  appropriate  structures.  Unsuit¬ 
able  materials  could  then  be  deposited  onto  open  or  semi-wooded  areas  of 
the  upland  so  as  to  protect  the  remaining  bottomland  hardwoods.  The  de¬ 
position  of  spoil  onto  bottomland  hardwoods  may  adversely  affect  the 
bottomland  hardwoods  by  increasing  the  ground  elevation  and  would  thus 
adversely  affect  fish  and  wildlife  resources." 

Response :  The  downstream  channels  and  disposal  areas  have  been 

deleted . 
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ATTACHMENT  B 

COMMENTS  RECEIVED  BY  THE  DISTRICT  ENGINEER 
ON  THE  PUBLIC  NOTICE 


DOLPH  BRISCOE 
GOVERNOR 


OFFICE  OF  THE  GOVERNOR 

May  9,  1978 


Colonel  Thomas  A.  Sands 

District  Engineer 

Department  of  the  Army 

New  Orleans  District 

Corps  of  Engineers 

P.  0.  Box  60267 

New  Orleans,  Louisiana  70160 

Dear  Colonel  Sands: 

Reference  is  made  to  Public  Notice,  Cooper  Lake  and  Channels,  Texas, 
published  by  your  office  in  February,  1973. 

A  letter  from  this  Office,  dated  March  23,  1978  transmitted  State 
agency  comments  on  the  above  referred  public  notice.  Recent  inquiry 
indicated  that  your  office  has  not  received  this  letter. 

Copies  of  the  original  comments  are  enclosed  for  your  information.  If 
this  Office  can  be  of  further  assistance,  please  contact  me. 

Sincerely, 

Roy  Hogan,  Assistant  Director 
Budget  and  Planning  Office 


Enclosures 


imjh,  cuuiK-NO:  FI Lk’Juu  * 
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EXECUTIVE  OFFICE  BUILDING  •  41 1  WFST  13TM  STREET  • 


AUSTIN.  TEXAS  78701 


i 


+.  > 


Fratis  L  Duff,  M.D.,  Dr.P.H. 
Commissioner 

Raymond  T.  Moore,  M.D. 
Deputy  Commissioner 


Texas  Department  of  Health 

1 1 00  Wesi  49ih  Sired  HECElvgg 


Austin,  Texas  787S6 
458-7111 

March  23,  1978 


mar 


27 


1978 


‘  Mnnfof 


lembcrs  of  the  8oard 
obert  0.  Moreton,  Chairman 
William  ).  Foran,  Vice-Chairman 
Royce  E.  Wi>enbaker,  Secretary 
Roderic  M.  Bell 
Johnnie  M.  Bcnvon 
H.  Eugene  Brown 
Ramiro  Casio 
Charles  Max  Cole 
Francis  A,  Conley 
Ben  M.  Durr 


Mr.  Ward  C.  Goessling,  Jr.,  Coordinator 
Natural  Resources  Section 
Governor's  Budget  and  Planning  Office 
Executive  Of f ice .Building. 

411  West  13th  Street 


William  ).  Edwards 
Raymond  G.  Garrett 
Bob  0.  Glaze 
Blanchard  T.  Hollins 
Donald  A.  Morn 
Maria  LaMantia 
Philip  Lewis 
Ray  Santos 


Austin,  Texas  78701 


SUBJECT:  Cooper  Lake  and  Channels,  Texas  . 
Sulphur  River  Basin 
Delta  and  Hopkins  Counties 
U.S.  Army  Corps  of  Engineers 
Draft  Supplement  to  Final  EIS 


Dear  Mr.  Goessling: 

The  Draft  Supplement  to  the  Final  Environmental  Impact  Statement  for 
the  Cooper  Lake  and  Channels  Project  has  been  reviewed  for  its  public 
and  environmental  health  implications.  The  Public  Notice  regarding 
the  project  dated  24  February  1978,  was  issued  by  the  Department  of 
the  Army,  New  Orleans  District,  Corps  of  Engineers.  The  procedures 
Initiated  in  this  Notice  are  a  part  of  the  "Section  404"  procedures 
of  the  Federal  Water  Pollution  Control  Act.  The  Final  Environmental 
Impact  Statement  was  issued  in  April,  1977. 


The  Notice  of  the  Draft  Supplement  to  the  Final  Environmental  Impact 
Statement  proposes  the  construction  of  a  multipurpose  lake,  levees, 
and  channel  improvements  in  the  Sulphur  River  Basin  of  Northeast  Texas 
to  provide  flood  control,  water  supply,  and  recreation  over  a  useful 
life  of  100  years.  Clearing  of  approximately  15,900  acres  of  land 
which  will  be  inundated  will  be  required;  also  the  relocation  of 
minor  utilities  and  the  Friendship  and  Liberty  Grove  Cemeteries. 
Recreational  facilities  including  potable  water  supplies,  picnic 
areas,  and  comfort  stations  will  be  developed. 
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Mr.  Goessllng 
Page  Two 
March  23,  1973 


Based  on  information  contained  in  the  Public  Notice  no  adverse  public 
or  environmental  health  conditions  are  expected  to  result  from  the 
proposed  construction.  Relocation  of  public  water  supply  and  waste- 
water  facilities  may  require  plan  and  specification  approval  by  the 
Texas  Department  of  Health.  If  storm  sewer  and  drainage  facilities 
are  properly  designed,  constructed,  and  maintained,  it  is  expected 
that  habitats  for  mosquito  breeding  will  be  minimal. 

We  appreciate  the  opportunity  to  review  and  comment  on  the  Public  Notice 
of  a  Draft  Supplement  to  the  Environmental  Impact  Statement  for  Cooper 
Lake  and  Channels. 


G.  R.  Herzik,  Jr.,  P.E. 

Deputy  Commissioner  for  Environmental 
and  Consumer  Health  Protection 

DLH/cdd 

ccs:  Public  Health  Region  7,  TDH 

Division  of  General  Sanitation,  TDH 
Division  of  Water  Hygiene,  TDH 
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TEXAS  AIR  CONTROL  -BOARD 


JOHN  l.  BIAIR 
Chairman 

CHARLES  R.  JAYNES 
Vic*  Chairman 


BILL  STEWART 
Executive  Director 


March  23,  1978 


8520  SHOAL  CREEK  BOULEVARD 
AUSTIN.  TEXAS  78758 


512/451-5711 


WILLIAM  N.  ALLAN 
JOE  C.  BRIDGEFARMER,  P.  E. 

FREO  HARTMAN 


RECEIVED 


0.  JACK  KILIAN,  M.  0. 
FRANK  H.  LEWIS 
WILLIAM  0.  PARISH 


JEROME  W.  SORENSON.  P.E. 


MAR  24  i978 


Sudgst/Pknninf 


Mr.  Ward  C.  Goessling,  Jr. 

Natural  Resources  Section 
Budget  and  Planning  Office 
Office  of  the  Governor 
411  West  13th  Street 
Austin,  Texas  78701 

Subject:  Public  Notice:  Cooper  Lake  and  Channels,  Texas 
Dear  Mr.  Goessling: 

We  have  reviewed  the  above  cited  document  and  have  no 
further  comments  to  add  to  those  of  our  initial  response 
to  the  Draft  Environmental  Statement  of  June  23,  1976 
relative  to  this  project.  We  do  reiterate  that  any  outdoor 
burning  should  be  done  in  accordance  with  the  Rules  and 
Regulations  of  the  Texas  Air  Control  Board. 

Thank  you  for  the  review  opportunity.  If  we  can  assist 
further,  please  contact  me. 


Sincerely, 


Standards  and  Regulations  Program 

cc:  Mr.  Richard  Leard,  Regional  Supervisor,  Tyler 
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TEXAS  DEPARTMENT  OF  WATER  RESOURCES 


'"‘“JZZtr'BE  CEiv> 


TEXAS  WATER  DEV  CLOP  fdCSrnanARD 

ttsssScSSJiSrfelip 

S’A.wJil.^AR  2 1  1978  <^' 

Glen  E.  Roney 

Central  Records 

Texas  Dept,  ot  Water  Resources 


RPR  2* 

Budget/, 


TEXAS  WATER  COMMISSION 
Joe  D.  Outer, Chairman 
Dorsey  B.  Hardeman 
Joe  R-  Carroll 


Harvey  Davit 
Eaecntiva  Director 

March  16,  1973 


Ur.  Charles  D.  Travis,  Director 
Governor's  Budget  and  Planning  Office 
Executive  Office  building 
411  West  13th  Street 
Austin,  Texas  78701 

Dear  Mr.  Travis: 


00 


Stearmarty^ 

Grubb_^EFTT 

BumitQ^o 

Davis  wn 


5-*£r- 


Re:  Public  Notice:  Ccoper  Lake  aivl  Qtannels,  Texas 


In  reference  to  your  correspondence  of  February  28,  1978  regarding  the 
Public  Notice:  Cooper  Lake  and  Channels,  Texas,  our  agency  has  reviewed  the 
subject  document  and  o££crs  the  following  coranents. 

The  project  consists  of  a  multipurpose  lake,  levees,  and  channel  improve¬ 
ments  in  the  Sulphur  River  basin  of  Northeast  Texas  to  provide  flood  control, 
water  supply,  and  recreation  over  a  useful  life  of  100  years. 

The  project  will  provide  water  supply  needed  by  cities  and  rural  areas  in 
Collin,  Dallas,  Kaufman,  and  Rockwall  Counties  in  the  Upper  Trinity  River 
Basin  in  North  Central  Texas  ;md  for  cities  and  rural  areas  for  counties 
in  the  Sulphur  River  Basin  in  Northeast  Texas. 

The  North  Central  Texas  area  to  be  served  by  the  Cooper  Lake  and  Channels 
project  is  growing  rapidly.  In  1974  this  area  had  a  population  of  1.5 
million,  which  is  expected  to  increase  to  2.7  million  in  the  year  2000  and 
reach  S.l  million  in  Z050.  The  Northeast  Texas  area  is  also  experiencing 
steady  growth.  In  1974  this  area  lad  a  population  of  143,700,  which  is 
expected  to  increase  to  180  thousand  in  the  year  2000  and  reach  230  thousand 
in  2030. 

In  the  North  Central  Texas  area  nunicipalities  and  industries  used  306 
thousand  aero- feet  of  fresh  water  during  the  year  1974.  ty  the  year  2000, 

784  thousaivd  acre- feet  of  fresh  water  will  bo  neoded  ar.d  by  2030  this  need 
will  increase  to  1.6  million  acrc-fect.  In  tho  Northeast  Texas  are*  nuni- 
cipalities  and  industries  used  52  thousand  acro-foet  of  fresh  water  during 
the  year  1974.  by  tho  yc3r  2000  tho  area  will  need  85  thousand  acre-feet  of 
fresh  water  and  by  2030  this  need  will  increase  to  178  thousand  acre-feet. 
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Mr.  Charles  D.  Travis 
i-Jarch  16,  1978 
Page  2 


The  Cooper  Lake  and  Channels  project  is  needed  immediately  to  meet  municipal 
and  industrial  demands  for  fresh  water  in  .North  Central  and  :  .or  the  as  t  Texas.' 
Severe  water  shortages  vrould  occur  in  the  event  of  a  long  term  drought, 
lhis  project  will  supply  .about  89  thousand  acre-feet  of  water  annually 
to  the  forth  Central  Texas  area  in  meeting  the  needs  of  that  area  and  will 
enhance  the  water  supply  needs  of  the  Northeast  Texas  area. 

Recognizing  this  need  the  Texa«  v.'ater  Rights  Commission  awarded  permits  to 
North  Texas  Municipal  hater  Disc. let  for  36.8S9  percent,  the  City  of  Irving 
for  36.859  percent  and  to  the  Sulphur  River  R'unicipal  Water  district  for 
26.282  percent  of  the  conservation  storage  of  Cooper  Lake  as  well  as  rights 
for  diversion  of  their  proportional  sliare  of  the  yield  of  the  reservoir.  The 
North  Texas  Municipal  Water  District  provides  water  to  cities  and  rural  areas 
in  forth  Central  Texas  and  the  Sulphur  River  Niunicipal  Water  District  will 
provide  water  to  customers  in  Northeast  Texas. 

Since  1953,  the  Sulphur  River  Basin  has  experienced  damaging  floods  10 
times.  Basinwide,  historic  damages  tabulated  by  the  Corps  of  Engineers 
total  in  excess  of  59.3  million.  Thirty  communities  have  been  designated 
in  the  basin  as  having  one  or  more  potential  flood-hazard  areas.  Completion 
of  the  Cooper  Lake  and  Channels  project  will  provide  significant  additional 
flood  protection  for  the  basin.  It  would  also  allow  the  transfer  of  120 
thousand  acre- feet  of  flood  control  storage  in  Lake  Wright  Patman  (downstream 
on  the  Sulphur  Piver)  to  Cooper  Like,  thus  increasing  the  water-supply 
storage  in  Lake  Wright  Patman,  a  source  of  water  supply  for  the  cities  of 
Texarkana,  Texas  and  Arkansas, 

Tlie  project  is  an  essential  element  necessary  to  assist  in  resolving  water 
supply  problems  in  the.Dpper  Trinity  and  Sulphur  River  Basins  and  flooding 
problems  in  the  Sulphur  River  Basin  and  is  urgently  needed  to  meet  water 
supply  needs  in  the  immediate  future. 

The  Texas  Department  of  V.'ater  Resources,  by  letter  dated  March  10,  1978,  has 
certified  to  the  Corps  of  engineers  that  the  project  will  not  result  in  viola¬ 
tion  of  established  water  quality  standards  of  the  State  of  Texas  under 
Public  Law  92-500  Section  404  proceibjres. 

Fot  these  reasons,  the  Texas  Ikpartmcnt  of  Water  Resources  supports  the 
issuance  of  a  Section  404  Permit  by  the  t'.S.  Army  Corps  of  engineers  for 
the  Cooper  Like  and  Gunnels  project,  so  that  construction  can  be  initiated 
at  the  earliest  possible  date. 

Sincerely, 


Harvey  ivavis 
Executive  Director 

KD/nh 
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General 
Land  Office 

AUSTIN.  TEXAS  78701 

HOB  ARMSTRONG.  COMMISSIONER 


PLANNING  PROGRAM 
1700  North  Congress  Ave. 
Air.tin,  Texas  78/11 

(51?)  475-1539 


DECEIVE!) 


March  15,  1978 


Mr.  Albert  Schutz 
Budget  and  Planning  Office 
Office  of  the  Governor 
411  West  13th  Street 
Austin.  Texas  7U711 


APR  27  (973 

3udget/PJanning 


R£:  Public  Notice:  Cooper  Lake  and  Channels,  Texas 
Oear  Mr.  Schutz: 

The  General  Lana  Office  staff  has  reviewed  the  Public  Notice  on 
"Cooper  Lakc"and  Channels,  Texas  and  we  do  not  have  any  comments 
at  the  present. 

We  appreciate  the  opportunity  to  submitt  our  conments. 


Sincerely, 

e<./‘  / 

A.J.  Bishop, 
Coordinator 


AJB:mr 
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COMMISSION 


ENOINEER-OiRECTOR 

i.  oeserr r 


RE  AO  AN  HOUSTON.  CHAIRMAN 
IKWITT  0.  OREER 
CHARLES  t.  MUONS 


STATE  DEPARTMENT  OF  HIGHWAYS 
AND  PUBLIC  TRANSPORTATION 

AUSTIN,  TEXAS  7*701 

4 larch  20,  1973 


Public  Notice 

B.S.  A  nay  Corps  of  Englnaora 
Coops r  Laka  sad  Chanoals 


Mr.  Ward  C.  Cocosling,  Jr.,  Coordinator 
Natural  Rcaourccs  Section 
Covnrnor's  Budgot  and  Planning  Office 
411  West  13th  Gercat 
Austin,  Texas  73701 


IN  REPLY  REFER  TO 
FILE  NO. 


D  8-B  454 

,act^tD 


M>a  ** 

3u.ua/Manning 


Doar  9lr« 

Hoforonca  Is  nada  to  your  memorandum  dated  February  23,  1978  transmitting 
tho  above  captlonad  public  notice  for  review  and  comments. 

Tho  Department  has  no  comment 'regarding  die  proposed  multipurpose  lake, 
lavccs,  and  chaanal  improvements  la  the  Sulphur  RLvar  Basin  of  Northcant 

Texas* 


Sincerely  yours, 

B.L.  DeBerry 
EnglnoefDircctor 


By» 


0rlf,in3l  Sip.necI 
for  R.  L.  LEWIS 


KWK/sd 


beet 


ix  E 


FIMA 

D-5 

RLL 

JWB 


R.L.  Levis,  Chief  Engineer 
of  Highway  Da sign 


COMMISSIONERS 

«RCE JOHNSON 
Chairman.  Austin 

JOE  K.  FULTON 

Vie#— Chairman.  Lubbock 

JACK  «.  STONE 
W«IH 


TEXAS 

PARKi»  and  Wildlife  Depak.ment 


CLAYTON  T.  GARRISON 
EXECUTIVE  DIRECTOR 

4200  Smith  School  Road 
Austin.  Texas  18744 


COMMISSIONER* 
bob  BURLESON 

Tempi* 

JOHN  M.  GREEN 
Buumont 

LOUIS  H.  STUMBERG 
San  Antonio 


MAR  >  1  1079 


I!r.  Ward  C.  Goessllng,  Jr.,  Coordinator 

Batumi  Resources  Section 

Governor's  Cutset  and  Planning  Office 

Executive  Office  Building 

All  West  13th  Street 

Austin,  Texa3  7S701  / /  >s 


Public  tiotico  -  Cooper  <f^lfa  and  Channels,  Texas 


Dear  Hr.  Coassling: 

This  agency  has  rcvCetJec] 
contents.  // 


refeWhced  notice  and  offero  tha  following 


On  pane  3,  parngLU  b.  state!  Ithat  the  construction  of  the  la.co  will 
require  the  degrading  of  sono/^xisting  levees  within  the  lake  nreo. 

We  roco^SatCyuit  Corpa/pf  Engineers  consider  leaving  all  previously 
conscSktcdlevees  inteofr^to  serve  as  fish  attractors  in  the  reservoir. 

On  p/ge  8,  parag^iph  c.  states  that  dredged  notorial  will  bo  utilised 
In  the  construction  of  3ix  channel  plugs.  We  cndorce  the  principal  of 
vateWnflow  into  and  through  existing  river  segments.  V.’a  therefore 
requesOthat'tWsideration  bo  given  to  providing  for  flouage  of  water 
throughthir  existing  river  segments  to  assuro  that  these  oxbowa  are 
not  allowed  to  stagnate.  Tills  will  also  allot/  for  the  replenishment 
of  nutrients  along  with  a  constant  flow  of  fresh  water.  The  resultant 
scouring  action  of  constant  flows  would  prevent  sediments  from  being 
trapped  ond  silting  to  occur  lit  the  channel.  Current  water  flow  patterns 
should  be  determined  aud  duplicated  for  low  flow  periods.  During  periods 
when  high  flows  and  the  threat  of  flooding  exists,  the  flow  could  be 
diverted  into  the  roeligned  channel.  By  allowing  for  n  constant  flow 
through  the  existing  channels,  less  erosion  would  occur  in  the  pilot 
channol.  Title  would  reduce  sediment  loading  downstream  and  result  in 
leas  impact  on  fish  and  wlldlifo  resources. 
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Mr.  Hard  C.  Coeasling,  Jr. 

Page  Two 

KM  2  i  1373 

Portions  of  the  project  already  completed  have  destroyed  or  altered  19 
miles  of  natural  stream  channels.  An  additional  7  miles  ere  proposed  for 
channelization.  Construction  of  artificial  meanders  as  detailed  in  ?art 
3.10  Habitat  Rehabilitation,  Task  3:._  Interim  Guide  to  the  Performance  of 
Fish  and  Kildllfc  Habitat  and  Population  Improvement  Measures  for  l.'estern 
Dan  and  Reservoir  Projects,  if'LUT  Project  17,' could  help  mitigate  these 
•Iterations.  minimum  of  four  (4)  such  structures  per  mile  of  previously 
altered  channel  and  proposed  alteration  is  suggested.  Other  structures 
which  should  be  considered  are  check  dams,  wing  deflectors,  rock  "V" 
deflectors  and  random  boulders  os  described  in  WCLUT  Project  17. 

Ve  are  rise  concerned  that  there  was  no  discussion  of  mitigatory  procedures 
included  ir.  thi  '  public  notice.  The  extent  of  the  x/ork  proposed  would 
indie  •■to  the  need  'or  a  discussion  o'  specific  mitigation  measures  and 
their  of fectivene  r  in  alleviating  the  impacts  on  fish  and  vlldllfe. 

Additionally,  ve  are  informed  that  the  initial  estimates  of  the  amount  of 
clearing  and  the  rea  required  for  spoil  deposition  were  low.  V’e  are 
informed  that  'dree  projected  erosion  rates  of  the  pilot  channel  are 
expected  to  --ye  ch  A.o £>  orrccr-t,  the  deposition  cf  spei’  cannot  be  within 
tlip  15*1  'ect  f>r)od"aj-  (75  feet  either  cide  of  center)  and  spoil  dope  i 

tior.  is  planned  o  ts He  the  fJoodvoy.  This  would  require  the  clearance  o 
an  additional  ’  5f  feet  (75  fcet  on  either  ride)  which  x-ovld  enlarge  the 
cleared  tctto-darK  hardwood  to  approximately  CCO  acres.  It  '..’ould  i  a  bc.ie  - 
fic  ial  if  ell  suitable  material  be  utilized  in  the  construction  of  levees 
and  other  appropriate  structures.  Unsuitable  materials  csuld  then  be 
deposited  onto  op  n  or  real -wooded  areas  of  the  upland  so  as  to  protect 
the  remaining  t<ct'. ornland  hardwoods.  The  deposition  of  spoil  onto  bottom¬ 
land  hardwoods  nay  adversely  affect  the  bottomland  bar  due  cos-  by  incrr-asl.-.g 
the  ground  elevation  and  would  thus  adversely  effect  fish  and  wildlife 
.resources.. 

Thanh  you  for  the  opportunity  to  review  and  comment  on  the  public  notice. 

If  ve  can  be  of  further  assistance,  please  contact  us. 

■  Sincerely, 


HrtfRY  13.  BIXXCTT 
executive  Director 

USB:MM:bp 

cc:  Mr.  David  doileau 

U.  S.  Fi:h  and  Wildlife  f'rvlce 
Lafayette,  Louisiana 
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Appendix  E 
40 


DEPARTMENT  OF  THE  ARMY 

NIW  ORLEANS  DISTRICT.  CORPS  OF  ENGINEER# 

P.  O.  BOX  40207 

NtW  ORLKANI,  LOUISIANA  70100 


IN  REPLY  REFER  TO 

LMNED-MP  22  May  1978 


Mr.  Roy  Hogan,  Assistant  Director 
Budget  and  Planning  Office 
Office  of  the  Governor  of  Texas 
411  West  13th  Street 
Austin,  Texas  78701 


Dear  Mr.  Hogan: 

This  is  to  acknowledge  your  letter  of  9  May  1978  concerning  our 

24  February  1978  public  notice  on  the  Cooper  Lake  and  Channels,  Texas, 

project. 

The  period  of  comment  on  the  public  notice  ended  27  March  1978;  however, 
since  your  letter  of  23  March  1978  was  not  received  by  my  office,  your 
letter  of  9  May  1978  forwarding . Che  comments  of  six  state  agencies  will 
be  incorporated  into  the  official  record.  I  have  received  no  request 
for  a  public  hearing  on  the  disposal  plan  and  I  have,  therefore,  deter¬ 
mined  that  a  public  hearing  on  this  matter  is  not  required.  We  are 
presently  preparing  the  statement  of  findings  addressing  the  comments  we 
have  received  and  I  intend  to  complete  and  submit  the  statement  of 
findings  to  EPA  shortly  following  the  ruling  of  the  Court,  depending, 
of  course,  on  the  nature  of  the  Court's  decision. 

If  you  require  any  further  information,  please  contact  me. 

Sincerely  yours. 


EARLY  J.  RUSH  III 
Colonel,  CE 
District  Engineer 


Copy  furnished  with  basic  letter: 
Mr.  Houston  Abel 
Assistant  U.S.  Attorney 
P.O.  Box  1049 
Tyler,  Texas  75710 
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IIGHT  Of  WAY  ANO  CLAIMS  DEPAITMfNT 
fURVYt  STONE  0**<1 or 


6 

Lone  Star  Gas  Company 

301  S.  Norwood  Sir**t  *  Dollot,  Tiioi  75201 

March  6,  1978 


Mr.  Early  J.  Rush  III 
Department  of  the  Army 

New  Orleans  District,  Corps  of  Engineers 

P.  0.  Box  60267 

New  Orleans,  Louisiana  70160 


Re:  Public  Notice 

Cooper  Lake  &  Channels,  Texas 


Dear  Mr.  Rush: 


Your  public  notice  on  Cooper  Lake  and  Channels,  Texas  has  been 
received.  We  cannot  determine  by  the  small  maps  or  sketches  showing  the 
dams,  reservoirs  and  levees  which  of  our  pipelines  will  be  affected  by 
the  proposed  project;  therefore,  will  you  please  furnish  us  with  larger 
prints  of  all  your  proposed  levees,  channels,  dams  and  the  area  upon 
which  water  will  be  impounded  to  enable  us  to  further  consider  the 
location  of  our  pipelines  in  relation  to  the  project.  We  will  then  be 
in  a  position  to  give  further  thought  to  this  matter  and  not  delay  the 
project  if  it  is  approved  by  all  governmental  bodies. 

This  letter  is  not  intended  to  be  used  as  a  notice  or  demand  for  a 
public  hearing.  Lone  Star  Gas  Company  has  no  objections  to  the  project 
provided  it  is  reimbursed  for  all  charges  and  expenses  Incurred  in 
adjusting  or  relocating  company  facilities  to  conform  to  the  prjject. 


PLS:do 

cc:  Mr.  L.  A.  Blakely 


Yours  very  truly, 
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DEPARTMENT  OP  THE  ARMY 

NKW  ORLEANS  DISTRICT.  CORPS  OP  ENGINEERS 
r.  o.  soi  Mil? 

NEW  ORIIANI.  LOUISIANA  701*0 


IN  REPLY  REFER  TO 

LMNED-MP  22  March  1978 


Mr.  Purvy  L.  Stone,  -Director 
Right  of  Way  and  Claims  Department 
Lone  Star  Gas  Company 
301  S.  Harwood  Street 
Dallas,  Texas  75201 


Dear  Mr.  Stone: 

This  is  In  response  to  your  6  March  1978  letter  on  Cooper  Lake  and 
Channels,  Texas  -  Section  404  Public  Notice.  1  am  pleased  to  Inclose 
four  large  prints  showing  Cooper  Lake  and  the  proposed  levees  and 
channels  as  requested.  If  I  can  be  of  any  further  assistance,  please 
contact  me. 

Sincerely  yours, 

fi 

U  FREDERIC  M.  CHATRY 

7.1- File  No.  H-2-26659  Chief,  Engineering  Division 

7.2- File  No,  H-2-26659 

7.3- File  No.  H-2-2.J659 

3.4- File  Nc.  H-2-26659 


4  Incl 
l.  Plate 
2..  Plate 

3.  Plate 

4.  Plate 
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COMM'SS 


MMI«  H.  HtftMT.  Kr«cf«r 


OUV  CENTER 
CHAIRMAN 
CHARLESTON 

cm  Ralph  m  eowtRs 
Vice  CXAiRMAN 
MARAiSON 

MCHAH  f  MAHONY 
CL  OOAA0O 

WM  f  WRIGHT 
NORTH  UTTUE  ROCK 

MENRY  MOORE  IN 
TEXARKANA 

KAMEASTER  HOOOES  JR 
NEWPORT 

HAYS  T  SU.UVAN 
BURDETTE 


r-— -  ,vf%  ■  ■»»»»■>  ■  ‘■■w  »  1  re., 

|,,.«»T«A*  wMm  ■  ■*■■■'  n‘ '  w  *-.*.*»«  a  ayiii 

Arkansas 

Game  and  Fish  Commission 


LITTLE  ROCK.  ARKANSAS  72201 

March  13,  1978 


Oft  A  M  JOHNSTON 
fAtttttVIlli 


Col.  Early  J.  Rush,  III 

District  Engineer,  New  Orleans  District 

U.  S.  Army  Corps  of  Engineers 

P.  0.  Box  60267 

New  Orleans,  Louisiana  70160 

Dear  Col.  Rush: 

Receipt  is  acknowledged  of  your  Public  Notice  of  February  28, 
1978  concerning  Corps  of  Engineers’  procedures  to  dispose  oi 
dredged  or  fill  material  under  the  auspices  of  Section  404  of 
the  Federal  Water  Pollution  Control  Act  in  connection  with 
the  Cooper  Lake  and  Channels,  Texas  Project. 

The  ramifications  of  proposed  actions  in  this  regard  are  la  gely 
of  an  interstate  nature  and  accordingly,  we  shall  defer  primary 
review  and  comment  prerogatives  to  the  U.  S.  Fish  and  Wildljfe 
Service.  Your  office  should  be  advised  that  the  Arkansas  G*une 
and  Fish  Commission  owns  and  operates  a  16,000-acre  Wildlife 
Management  Area  along  the  Arkansas  portion  of  the  Sulphur  River 
and,  more  particvlarly,  that  wetlands  within  the  boundaries 
of  the  Sulphur  River  Wildlife  Management  Area  are  considered 
to  be  critical  habitat  for  the  American  Alligator  -  a  Federally- 
listed  Endangered  Species  in  Arkansas.  By  copy  of  this  letter, 
we  are  advising  the  U.  S.  Fish  and  Wildlife  Service  of  our 
desire  to  cooperate  as  requested  in  the  evaluation  of  your  -pro¬ 
posed  activities. 


AHH:RWB:ac 


Very  truly  yours, 

Andrew  II.  Hulsey,  C~”"  \ 


Director 


cc:  U.  S.  Fish  &  Wildlife  Service 
Field  Office,  Vicksburg 
Area  Office,  Jackson 
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DEPARTMENT  OP  THE  ARMY 

NCW  ORLEANS  DISTRICT.  CORK'.  If  CNOINKCRS 
r.  o.  sox  ioiii 

NCW  OILIANI,  LOUISIANA  701  AO 


IN  REPLY  REFER  TO 

LMNED-MP  10  April  1978 


Mr.  Andrew  H.  Hulsey,  Director 
Arkansas  Game  and  Fish  Commission 
Little  Rock,  Arkansas  72201 


Dear  Mr.  Hulsey: 

This  is  to  acknowledge  your  letter  of  13  March  1978  concerning  our 
24  February  1978  public  notice  on  the  Cooper  Lake  and  Channels,  Texas, 
project. 

The  period  of  comment  on  the  public  notice  ended  27  March  1978  and  I 
have  received  no  request  for  a  public  hearing  on  the  disposal  plan. 

I  have,  therefore,  determined  that  a  public  hearing  on  this  matter  Is 
not  required  and  I  intend  to  proceed  with  the  preparation  of  the  state  :.ent 
of  findings  addressing  the  comments  we  have  received,  and  to  complete 
and  submit  the  statement  of  findings  to  EPA  shortly  following  the 
ruling  of  the  Court,  depending,  of  course,  on  the  nature  of  the  Court's 
decision. 

Thank  you  for  your  timely  attention  to  this  matter. 


Sincerely  yours, 


EARLY  J.  RUSH  III 
Colonel,  CE 
District  Engineer 


Copy  furnished  with  basic  Itr: 
Mr.  Houston  Abel 
Assistant  U.S.  Attorney 
P.0.  Box  1049 
Tyler,  Texas  75710 


« 
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TEXAS  DEPARTMENT  OF  WATER  RESOURCES 
1700  N.  Congress  Avenue 
Austin,  Texas 


TEXAS  WATER  DEVELOPMENT  BOARD 
A.  L.  Black, Chairman 
Robert  B.  Gilmore,  Vice  Chairman 
Milton  T.  Potts 
John  H.  Garrett 
George  W.  McCtcskey 
Glen  E.  Roney 


Colonel  Early  J.  Rush  III 
Di strict  Engineer 
Department  of  the  Army 
Hew  Orleans  District 
Corps  of  Engineers 
P.  0.  Box  60267 
New  Orleans,  Louisiana  70160 

Dear  Colonel  Rush: 

Re:  Request  for  Certification 
LMNED-MP 

Cooper  Lake  and  Channels,  Texas 

This  is  in  response  to  your  public  notice  dated  February  24,  1978  requesting 
comments  on  the  proposed  disposal  of  dredged  or  fill  material  into  the  waters 
of  the  United  States  pursuant  to  Section  404  of  the  Federal  Hater  Pollution 
Control  Act  that  the  construction  of  Cooper  Lake  and  channels.  Cooper  Dam 
including  excavation  and  fill  and  accompanying  levees,  will  not  cause  violation 
of  established  Texas  Water  Quality  Standards. 

We  believe  there  is  reasonable  assurance,  subject  to  the  qualifications  and 
requirements  checked  on  the  attached  pages,  that  the  activity  you  have  pro¬ 
posed  will  be  conducted  in  a  manner  that  will  not  violate  applicable  water 
quality  standards.  In  making  this  certification,  we  limit  it  to  those  things 
under  the  jurisdiction  of  this  agency  according  to  the  various  statutes  which 
this  agency  administers. 

No  review  of  property  rights  has  been  made  nor  has  any  review  been  made  as  to 
the  location  of  property  lines,  and  especially,  no  review  has  been  made  as  to 
the  distinction  between  public  and  private  ownership,  and  this  certification 
nay  not  be  used  in  any  way  with  regard  to  questions  of  ownership. 

We  appreciate  your  cooperation  in  this  ratter,  and  if  we  can  be  of  additional 
assistance,  please  let  us  know. 


ctm 


Harvey  D.  Davis 
Executive  Director 


TEXAS  WATER  COMMISSION 
Joe  D.  Carter, Chairman 
Dorsey  B.  Hardeman 
Joe  R.  Carroll 


March  10,  1978 
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P.O.  Box  13087  Capitol  Station  •  Austin,  Texas  78711  •  Area  Code  51 2/47S-3187 


Colonel  Early  J.  Rush  III 
District  Engineer 
Department  of  the  Amy 
New  Orleans  District 
Corps  of  Engineers 
Page  2  of  2 
March  10,  1978 


Sincerely  yours. 


Harvey  Davis 
Executive  Director 


Director,  Wastewater  Section 
Permits  Division 


Attachment 

ccs:  Texas  Department  of  Water  Resources  District  5  -  Kilgore 
Texas  Parks  and  Wildlife  Department 
United  States  Environmental  Protection  Agency 
General  Land  Office 

United  States  Fish  and  Wildlife  Service,  Austin 
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Attachment  1 

Bequest  for  Certification 
LMNED-K1* 

Coopers  Lake 
March  10,  1978 


The  work  must  be  done  with  the  minimum  production  of  turbidity  in  the 
waters  where  the  work  is  taking  place. 

Spoil  must  be  placed  in  spoil  areas  approved  by  the  t’nited  States  Army 
Corps  of  engineers  and  Texas  Parks  &  Wildlife  Pepar tnent  in  such  a 
manner  as  to  minimize  the  runoff  of  spoil  or  highly  turbid  waters  into 
adjacent  waters. 

The  discharge  of  oil,  gasol  ine,.  .or  other  fuel  or  materials  capable  of 
causing  pollution  arising  from  your  operations  is  prohibited. 

Natural  shoreline  configurations  shall  be  restored  as  much  as  possible 
to  their  former  state. 

Pipelines  are  to  be  inspected  periodically  for  leakage.  Should  leaks 
be  discovered,  pumping  must  stop  until  leaks  are  repaired. 

Provision  must  be  made  for  containment  of  any  spillage  which  would 
occur  during  loading  or  unloading  operations,  and  for  prev.ntion  of  the 
discharge  or  leakage  of  chemical  products  or  other  contaminants  into 
Stale  waters. 

Sanitary  wastes  are  to  be  retained  for  disposal  onshore  in  some  lege, 
manner . 

The  arrangement  of  the  constructed  dock  and  its  appurtenance  shall  1 
such  that  shorearOo  waste  receiving  and  treating  facilities  can  be 
added  to  serve  boat  customer  s  for  both  sanitary  wastes  and  other  war  os 
as  may  in  the  future  bo  required.  Provision  of  these  facilities  is  ot 
by  this  letter  required,  but  afaugeruMits  and/or  space  shall  be  such 
that  they  can  be  added  conveniently. 

Notify  the  Texas  Department  of  Water  Be sou i cos  district  office  in 
prior  to  coi'.iicnceiur.nt  of  the  project. 

It  should  he  noted  that  this  portion  of. 

is  onvi '-oni  i  nit  al  )y  sensitive,  therefore,  precautions  for  minimizing  _ 
any  dcgraJ.it  ion  of  water  quality  are  recommended. 


Liquid  decanted  from  the  spoil  disposal  area  shall  be  returned  to  the 
channel  being  dredged. 


The  name  of  the  person  in  charge  of  the  operation  of  the  dredge  shall 
b"  supplied  to  tin-  Texas  Department  of  Wat  i  r  llosoai  ces  district  of¬ 
fice  in  prior  to  initiation  of  the  project. 


1'utnro  draining  of  the  spoil  disposal  area  shall  comply  with  all 
provisions  applied  to  the  initial  project  operations. 


(OVLIt) 


mvwrocoi  ' 
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Attachment  1  (Continued) 
Request  for  Certification 


Signs  shall  be  posted  on  either  side  of  the  waterway  including 
ownership  and  emergency  telephone  numbers. 


Should  development  of  this  lease  require  dredging  at  some  future  date, 
the  Company  must  apply  to  this  agency  for  further  certification. 


□ 

□ 


16.  This  project  is  being  recertified  according  to  the  provisions  indicated 
This  certification  expires  at  the  end  of  the  period  covered  by  the 
applicable  United  States  Army  Corps  of  Engineers  permit. 

17.  Materials  resulting  from  the  destruction  of  the  existing  structure 
must  be  removed  from  the  water  and  disposed  of  in  some  legal  manner. 


Fill  must  be  placed  behind  the  bulkhead  in  such  a  manner  as  to  minimize 
the  runoff  of  turbid  water  to 


The  dredged  material  shall  be  placed  in  cm  adequately  leveed  disposal 
area  with  controlled  spillways. 


During  construction,  adequate  erosion  control  methods  shall  be  used  in 
order  to  minimize  runoff  and  consequent  elevations  of  turbidity  in 
Coope r3  Lake. 


Q21.  Areas  devegetated  during  construction  shall  be  replanted  to  the  extent 
practicable  after  project  completion,  to  avoid  excessive  erosion  and 
the  runoff  of  turbid  waters  to  waters  of  the  State. 
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DEPARTMENT  OF  THE  ARMY 

NEW  ORLEANS  DISTRICT.  CORPS  OF  ENGINEERS 
P.  O.  Ml  ROAST 

WW  OALIAN*.  LOUISIANA  701*0 


IN  REPLY  REFER  TO 

LMNED-MP  10  April  1978 


Mr.  J.  C.  Newell,  Director 
Wastewater  Section,  Permits  Division 
Texas  Department  of  Water  Resources 
1700  N.  Congress  Avenue 
Austin,  Texas  78701 


Dear  Mr.  Newell: 

This  Is  to  acknowledge  your  letter  of  10  March  1978  concerning  our 
24  February  1978  public  notice  on  the  Cooper  Lake  and  Channels,  Texas, 
project.  I  interpret  the  certification  provided  by  your  letter  to 
cover  Sections  61  and  67  of  the  Clean  Water  Act  of  1977  (Pub:ic  Law 
95-217)  enacted  on  27  December  1977,  in  addition  to  any  other  -  ograras 
which  your  agency  administers. 

The  period  of  comment  on  the  public  notice  ended  27  March  1978  and  I 
have  received  no  request  for  a  public  hearing  on  the  disposal  plan. 

I  have,  therefore,  determined  that  a  public  hearing  on  this  matter  is 
not  required  and  I  intend  to  proceed  with  the  preparation  of  the  statement 
of  findings  addressing  the  comments  we  have  received,  and  to  complete 
and  submit  the  statement  of  findings  to  EPA  shortly  following  the  ruling 
of  the  Court,  depending,  of  course,  on  the  nature  of  the  Court's  decision. 

Thank  you  for  your  timely  attention  to  this  matter. 

Sincerely  yours, 

EARLY  J.  RUSH  III 
Colonel,  CE 
District  Engineer 


Copy  furnished  with  basic  ltr: 
Mr.  Houston  Abel 
Assistant  U.S.  Attorney 
P.0.  Box  1049 
Tyler,  Texas  75710 
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United  States  Department  of  the  Interior 


FISH  AND  WILDLIFE  SERVICE 

Box  4-4753,  USL 
Lafayette,  Louisiana 
70504 


March  20,  1978 


District  Engineer 

U.S.  Army  Corps  of  Engineers 

P.0.  Box  60267 

New  Orleans,  Louisiana  70160 
Dear  Sir: 

Reference  Is  made  to  public  notice  LMN0D-MP( Cooper  Lake 
and  Channels,  Texas),  dated  February  24,  1978.  The  notice 
was  Issued  in  accordance  with  provisions  of  Federal  Regulations, 
Title  33  CFR  209.145,  as  mofidifed  in  part  by  EC  1130-2-157, 
dated  October  1,  1977.  The  New  Orleans  Corps  District  proposes 
to  place  fill  material  and  excavate  and  dispose  of  spoil  on 
approximately  632  acres  of  seasonally  flooded  bottomland  hard¬ 
woods  in  conjunction  with  the  construction  of  a  dam  and  down¬ 
stream  levees  and  channels  along  the  South  Sulphur  and  Sulphur 
Rivers  in  Northeast  Texas.  Our  comments  are  submitted  in 
accordance  with  provisions,  of  the  Fish  and  Wildlife  Coordination 
Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.). 

In  a  letter  report  dated  September  3,  1976,  the  Fish  and 
Wildlife  Service  recommended  several  mitigative  measures  for 
Incorporation  into  the  project,  including  installation  of  water 
control  structures  at  the  juncture  of  manmade  and  natural  stream 
channels  to  divert  normal  streamflows  through  natural  stream 
segments,  increased  low-flow  releases  from  the  reservoir,  and 
establishment  of  an  interagency  study  team  to  locate  areas  suit¬ 
able  for  acquisition  and  management  in  compensation  for  project- 
induced  wildlife  losses.  The  plans  outlined  in  the  public  notice 
do  not  Incorporate  any  of  these  recommendations. 

A  meeting  held  on  November  3,  1977,  between  personnel  of  our 
respective  agencies  resulted  in  an  agreement  to  initiate  a  coordin 
ated  Interagency  effort  for  the  purpose  of  preparing  a  mitigation 
report  to  be  submitted  for  congressional  authorization.  We  have 
subsequently  been  informed  that  the  Mpmphis  Corps  District  is  In 
the  process  of  examining  the  Ecological  Planning  and  Evaluation 
Procedures'  data  used  in  the  preparation  of  our  September  3,  1976, 
report  to  determine  the  need  for  additional  field  studies.  We 
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have  not  yet  been  informed  by  Memphis  District  personnel  whether 
these  data  are  adequate  for  use  in  the  preparation  of  the  miti¬ 
gation  report. 

Our  report  of  September  3,  1976,  has  adequately  outlined  our 
major  areas  of  concern.  Since  a  decision  on  the  adequacy  of  the 
final  EIS  for  this  project  is  still  pending  in  the  U.S.  District 
Court  for  the  Eastern  District  of  Texas,  we  believe  that  comments 
on  your  proposed  disposal  plans  would  be  premature  at  this  time. 

We  strongly  urge  renewed  interagency  cooperation  with  the  ultimate 
goal  of  establishing  a  plan  for  compensation  of /the  adverse  affects 
of  the  direct  and  indirect  impacts  to  fish  and  wildlife  resources 
associated  with  project  implementation.  Accordingly,  we  recommend 
that  any  decision  on  disposal  of  dredged  or  fill  material  be  held 
In  abeyance  until  a  complete  mitigation  report  has  been  submitted 
for  congressional  approval. 

Sincerely  yours, 

Cary  /.  Kerlln 

Field  Supervisor 

cc:  EPA,  Dallas,  Texas 

Texas  Parks  and  Wildlife  Department,  Austin,  Texas 

Area  Office,  Jackson,  Miss. 


IN  REPLY  REFER  TO 
LMNED-MP 


DEPARTMENT  OF  THE  ARMY 

NSW  ORLEANS  DISTRICT.  CORPS  OP  ENGINEERS 

P.  O.  BOX  BOIBT 

NtW  ORLIANB.  LOUISIANA  TOISO 


10  April  1978 


Mr.  Cary  W.  Kerlln 

Field  Supervisor 

U.S.  Fish  and  Wildlife  Service 

Box  44753,  USL 

Lafayette,  Louisiana  70504 


Dear  Mr.  Kerlln: 

This  is  to  acknowledge  your  letter  of  20  March  1978  concerning  our 
24  February  1978  public  notice  on  the  Cooper  Lake  and  Channels,  Texas, 
project.  This  notice  was  issued  in  accordance  with  the  provisions  of 
Federal  Regulations,  Title  33  CFR  209.145,  as  modified  in  part  by 
EC  1130-2-157  dated  1  October  1977.  I  understand  that  your  letter  was 
submitted  under  the  specific  provisions  of  33  CFR  209.145  and  under  the 
general  provisions  of  the  Fish  and  Wildlife  Coordination  Act;  however, 
you  indicate  that  you  feel  it  premature  to  comment  on  the  disposal  plan 
at  this  time  in  view  of  the  as  yet  unsettled  litigation  before  the  U.S. 
District  Court  for  the  Eastern  District  of  Texas. 

The  period  of  comment  on  the  public  notice  ended  27  March  1978  and  I 
have  received  no  request  for  a  public  hearing  on  the  disposal  plan. 

I  have,  therefore,  determined  that  a  public  hearing  on  this  matter  la 
not  required  and  I  intend  to  proceed  with  the  preparation  of  the  state¬ 
ment  of  findings  addressing  the  comments  we  have  received  and  to  complete 
and  submit  the  statement  of  findings  to  EPA  shortly  following  the 
ruling  of  the  Court,  depending,  of  course,  on  the  nature  of  the  Court's 
decision.  I  do  not  know  when  the  Court  will  rule  on  this  case;  however, 

I  expect  a  decision  in  the  near  future.  I  therefore  urge  you  to  furnish 
us  any  additional  comment  you  deem  appropriate  as  soon  as  possible. 

The  Memphis  District  of  the  U.S.  Army  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  preparing  the  mitigation  report  under  our 
guidance.  I  understand  that  the  Memphis  District  personnel  have  been 
reviewing  your  Ecological  Planning  and  Evaluation  Procedures  data,  as 
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LMNED-MP 

Mr.  Cary  W.  Kerlin 


10  April  1978 


you  indicated,  while  awaiting  better  field  conditions  for  an  orienta¬ 
tion  site  visit.  They  have  recently  toured  the  project  area  and  should 
be  in  contact  with  you  to  arrange  for  a  joint  field  study  In  the  near 
future. 


Sincerely  yours, 

EARLY  J.  RUSH  III 
Colonel,  CE 
District  Engineer 


Copy  furnished  with  basic  ltr: 
Mr.  Houston  Abel 
Assistant  U.S.  Attorney 
P.O.  Box  1049 
Tyler,  Texas  75710 
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ATTACHMENT  C 


PUBLIC  NOTICE 


(Plates  6-18  of  the  Public 
Notice  Related  to  Levee 
and  Channel  Work 
Have  Been  Deleted) 
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DEPARTMENT  OF  TME  ARMY 

NEW  ORLEANS  DISTRICT.  CORPS  OF  ENGINEERS 
p  o  BOX  «o?87 

NR W  ORLEANS  LOUISIANA  70160 


IN  REPLY  REFER  TO 

LMNED-MP  24  February  1978 


PUBLIC  NOTICE 

COOPER  LAKE  &  CHANNELS,  TEXAS 


This  public  notice  is  issued  in  accordance  with  provisions  of  Federal 
Regulations,  Title  33  CFR  209.145,  as  modified  in  part  by  EC  1130-2- 
157  dated  1  October  1977,  pursuant  to  Section  404  of  the  Federal  Water 
Pollution  Control  Act,  concerning  the  policy,  practice,  and  procedures 
to  be  followed  by  the  US  Army  Corps  of  Engineers  in  connection  with 
d;  ;posal  of  dredged  or  fill  material  in  the  waters  of  the  United  States 
o)  the  transportation  of  dredged  material  for  the  purpose  of  dumping 
ii  in  ocean  water  associated  with  Federal  projects.  The  procedures 
ii  Ltiated  by  this  notice  are  commonly  known  as  the  Section  404  procedures 
ir  reference  to  Section  404  of  the  Federal  Water  Pollution  Control  Act. 

T) is  notice  is  being  distributed  to  all  interested  state  and  Federal 
ac  incies  and  known  interested  persons  in  order  to  assist  in  developing 
f;  :ts  and  recommendations  concerning  the  initial  construction  of  project 
fe  atures . 

PROJECT :  Cooper  Lake  and  Channels,  Texas. 

PROJECT  AUTHORITY:  Congressional  authorization  for  the  construction  of 
the  Cooper  Lake  and  Channels,  Texas,  project  is  contained  in  the  Flood 
Control  Act  approved  3  August  1955  (Public  Law  218,  Chapter  501, 

84th  Congress,  1st  Session).  The  Act  authorizes  the  construction  of 
Cooper  Lake  and  channel  and  levee  improvement  "...  substantially  in 
accordance  with  the  construction  plans  recommended  in  the  report  of  the 
Chief  of  Engineers  in  House  Document  Numbered  488,  Eighty-third  Congress, 

2nd  Session  ..." 

STATUS  OF  LITIGATION:  Construction  of  the  project  began  in  1958  and 
continued  into  1971.  In  June  1971  the  US  District  Court  for  the  Eastern 
District  of  Texas,  in  civil  action  no.  549  acting  on  a  motion  for  preliminary 
injunction  by  the  Texas  Committee  on  Natural  Resources,  et  al . ,  enjoined 
further  construction  on  the  project  until  an  environmental  impact  statement 
(EIS) ,  as  required  by  the  National  Environmental  Policy  Act,  was  filed 
with  the  President's  Council  on  Environmental  Quality  (CEQ) .  The  Court, 
however,  permitted  planning,  real  estate  acquisition,  and  other  nonconstruction 
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activities  associated  with  the  project  to  proceed.  The  final  EIS  was 
filed  with  CEQ  on  24  June  1977  and  the  trial  on  its  adequacy  was  held 
in  the  US  District  Court  for  the  Eastern  District  of  Texas  on  9  through 
17  January  1978.  A  decision  on  the  case  is  expected  around  April  1978. 

No  construction  or  relocation  work  on  the  project  can  be  initiated  unless 
a  favorable  ruling  on  the  case  is  obtained  from  the  Court.  Furthermore, 
no  construction  can  begin  on  Cooper  Dam  or  the  downstream  levee  and  channel 
improvements  until  the  procedures  initiated  by  this  notice  are  completed. 
However,  if  a  favorable  Court  decision  is  obtained,  certain  other  work, 
namely  the  South  Access  Road,  the  relocation  of  Tucker  Cemetery,  the  Lone 
Star  Gas  pipeline  relocation  and  the  initial  Texas  Power  and  Light  utility 
relocation,  can  begin  prior  to  completion  of  the  Section  404  procedures 
since  these  procedures,  unlike  the  Court's  injunction,  do  not  apply  to 
that  work . 

This  notice  is  being  issued  and  the  Section  404  procedures  are  being 
initiated  in  advance  of  a  ruling  on  the  case  from  the  Court  as  part  of  the 
environmental  planning  on  the  project  which  the  Court ,  under  the  terms 
of  its  injunction,  has  allowed  to  continue.  However,  the  procedures 
will  not  be  carried  further  than  the  publication  of  this  notice  and  receipt 
of  comments  unless  a  favorable  ruling  is  obtained  from  the  Court.  Should 
the  Court's  ruling  be  unfavorable,  the  Section  404  process  would  be 
interrupted  and  reevaluated  in  light  of  the  ruling. 

PROJECT  DESCRIPTION:  The  project  consists  of  a  multipurpose  lake, 
levees,  and  channel  improvements  in  the  Sulphur  River  Basin  of  Northeast 
Texas  to  provide  flood  control,  water  supply,  and  recreation  over  a 
useful  life  of  100  years.  (See  plate  1.) 

a.  Cooper  Dam.  The  earthfill  dam  and  spillway  works  will  be, located 
at  mile  23.2  of  the  South  Sulphur  River  near  Cooper,  Texas.  The  lake 
will  contain  storage  space  for  flood  control  (131  400  acre-feet) ,  municipal 
and  industrial  water  supply  (273,000  acre-feet),  and  a  reserve  for 
sedimentation  (37,000  acre-feet).  The  131,400  acre-foot  flood  control 
storage  space  will  reduce  flood  flows  below  the  dam  and  will  permit  a 
possible  future  conversion  of  120,000  acre-feet  of  existing  storage  s^acc 
in  Wright  Patman  Lake  from  flood  control  to  water  supply.  The  decision 
whether  or  not  to  implement  this  storage  space  conversion,  however, 
will  be  a  future  determination  to  be  made  in  accordance  with  the  provisions 
of  the  Nationa  Environmental  Policy  Act  of  1969.  The  following  facilities 
will  be  associated  with  the  construction  of  Cooper  Dam.  (See  plate 
2.  ) 


(1)  An  earthen  dam  embankment  15,882  feet  long  with  a  hard  surface 
public  use  road  crossing  the  dam  for  a  majority  of  its  length  on  a  berm 
adjacent  to  the  downstream  toe  of  the  dam.  The  dam  will  average  40  feet 
in  height  with  a  maximum  height  of  73  feet. 

(2)  A  concrete  spillway  266  feet  long  with  accompanying 

inlet  and  outlet  channels  as  shown.  A  concrete  bridge  will  span  the 
service  spillway  and  will  be  a  part  of  the  public  use  road.  The 
service  spillway  will  be  used  for  both  the  normal  operational  releases 
and  the  design  flood  releases  from  the  lake. 
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(3)  An  earthen  emergency  spillway  4,200  feet  long  with  the  hard 
surface  public  use  road  traversing  the  spillway  crest. 

(4)  A  tailwater  fishery  parking  area  adjacent  to  the  service 
spillway  outlet  channel  and  an  administration  complex  at  the  north  dam 
abutment  consisting  of  a  visitor's  center  and  maintenance  area,  an 
overlook  building,  and  a  boat  launch  and  parking  area. 

(5)  Minor  utility  relocations,  the  relocation  of  Tucker  Cemetery 
out  of  the  dam  site,  and  the  raising  of  a  portion  of  Dawson  Cemetery. 

(6)  An  access  road,  approximately  1.1  miles  in  length,  from  the  south 
dam  abutment  to  State  Highways  19  and  154  west  of  Tira,  Texas.  (See 
plate  3.)  This  new  road  will  be  used  for  construction  access  and 

then  repaired  and  incorporated  into  the  state  highway  system  along  with 
the  public  use  road  across  the  dam. 

(7)  An  access  road  (Farm-to-Market  Road  1529)  approximately  1.8 
miles  in  length,  from  the  north  dam  abutment  to  its  junction  with  State 
Highway  154  east  of  Cooper,  Texas.  (See  plate  3.)  This  existing  road 
will  be  used  for  construction  access  and  then  upgraded  and  incorporated 
into  the  state  highway  system  along  with  the  public  use  road  across  the 
dc  m. 

b.  Cooper  Lake  Development.  (See  plate  4.)  Development  of  the  lake 
will  require  the  clearing  of  approximately  15,900  acres  of  land  within 
the  lake  area  which  will  be  inundated  including  approximately  700  acres 
of  land  which  will  be  cleared  and  graded  for  fish  seining  areas.  Minor 
utilities  relocations  within  the  lake  area  will  be  required.  Two 
cemeteries.  Friendship  and  Liberty  Grove,  will  be  relocated  out  of  the 
lake  area.  Thirty-three  hundred  acres  of  land  at  seven  sites  will  be 
available  for  recreational  development.  Adequate  roads  and  parking  facilities 
will  be  developed  for  visitors.  Other  facilities  which  include  boat 
launching  ramps,  trails,  picnicking  and  camping  areas,  potable  water  supplies, 
comfort  stations,  shelters,  beaches,  and  safety  features  will  be  provided 
based  on  the  number  of  annual  visitors.  Facilities  will  be  so  located 

as  to  utilize  and  enhance  the  natural  beauty  of  all  sites.  'Landscaping 
will  be  accomplished  to  complement  the  surrounding  natural  beauty  and 
to  establish  vegetative  growth  over  the  construction  areas.  The  construction 
of  Cooper  Lake  will  require  the  relocation  or  alteration  of  1.1  miles 
of  Farm-to-Market  Road  1528  (including  two  bridges  as  shown  on  plate  5) 
and  the  construction  of  a  0.8-mile  section  of  Harper's  Crossing  Connecting 
Road  (near  Doctors  Creek  Recreation  Area) .  Cooper  Lake  construction 
will  also  require  the  degrading  of  some  existing  levees  within  the  lake 
area. 

c.  Levees  and  Channels  Upstream  of  the  Lake.  The  project  provides 
for  the  improvement  of  7.4  miles  of  agricultural  levees  and  the  excavation 
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of  18.4  miles  of  realined  river  channel  together  with  the  clearing  of 
a  floodway  along  the  realined  channel  on  the  South  Sulphur  and  Middle 
Sulphur  Rivers.  This  work  was  begun  in  1958  and  completed  in  1959. 

d.  Levees  and  Channels  Downstream  from  the  Lake.  (See  plate  1.) 
The  project  provides  for  the  enlargement,  extension  and  construction  of 
66.8  miles  of  levees  and  the  excavation  of  25.4  miles  of  realined 
channel  together  with  the  clearing  of  a  floodway  along  the  realined 
channel  on  the  Sulphur,  South  Sulphur,  and  North  Sulphur  Rivers,  and 
on  Cuthand  and  Brushy  Creeks.  Of  this,  approximately  40  miles  of  levee 
work  and  19  miles  of  channel  work  have  been  completed.  The  remaining 
channel  work  (approximately  7  miles)  is  an  80  percent  reduction  in  the 
channel  work  required  under  the  previously  authorized  project  plan. 

This  change  in  the  project  plan  is  described  in  the  final  environmental 
statement  dated  April  1977. 

(1)  Completed  Work.  Construction  of  the  levee  and  channel 
improvements  downstream  of  Cooper  Lake  commenced  in  September  1959 
and  continued  intermittently  as  rights-of-way  and  funds  became 
available  until  April  1964.'  During  this  time,  the  following  work 
was  accomplished: 


(a)  Cuthand  Creek  -  15.1  miles  of  channelization  and  13.9  miles  of 
levee  work  (levees  4LC  and  5LC) . 

(b)  Sulphur  River  -  11.9  miles  of  levee  work  (levees  1LS  and  IRS). 

(c)  Brushy  Creek  -  0.8  mile  of  channelization. 

(d)  North  Sulphur  River  -  9.6  miles  of  levee  work  (levee  1RN) . 

(e)  South  Sulphur  River  -  4.5  miles  of  levee  work  (levee  5RSS) . 

Project  modifications  and  spending  limitations  prevented  construction 
of  levees  and  channels  between  April  1964  and  February  1971  at  which 
time  a  contract  was  awarded  for  levee  and  channel  work  downstream  from 
US  Hwy  271.  In  June  1971,  further  construction  on  the  project  was  enjoined 
as  discussed  earlier.  The  levee  and  channel  contract  in  progress  was, 
therefore,  terminated.  Before  the  preliminary  injunction  was  ordered, 

8.7  miles  of  floodway  clearing  and  3.0  miles  of  channelization  within 
the  cleared  floodway  had  been  accomplished. 

(2)  Remaining  levee  work.  The  remaining  levee  work  (approximately 
26.9  miles)  will  include  enlargement,  extension,  or  construction  of 
new  levees.  The  length  and  volume  of  fill  required  for  the  remaining 
levee  work  are  shown  in  the  following  tabulation: 
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Levee  2/ 

Stream 

Length 

(ft)  (mi) 

Volume  (C.Y.) 

(Ext) 

4RSS  (Spur) 

South  Sulphur 

5,000 

0.9 

25,000 

(Ext) 

4LSS 

South  Sulphur 

25,100 

4.7 

255,000 

(Ext) 

3RS  (Spur) 

Sulphur 

4,284 

0.8 

(Ext) 

3RS 

Sulphur 

22,000 

4.2 

2,850,000  1/ 

(E) 

3RS 

Sulphur 

34,544 

6.5 

(N) 

4RS 

Sulphur 

51,600 

9.8 

2,195,000 

142,528 

ft. 26.9  mi 

5,325,000  C.Y. 

E  -  Levee  enlargement 
Ext  -  Levee  extension 
N  -  New  levee 
1/  -  Total  3RS 


River  to  which  levee  is 
adjacent  (can  be  a  or  SS 
for  Sulphur  River,  or  South 
Sulphur  River) 

Since  the  present  levee  4RSS  will  be  cut  by  the  service  spillway  outlet 
channel,  an  extension  spur  levee  [4RSS  (Spur)]  approximately  5,000 
feet  long  will  be  alined  parallel  to  and  east  of  the  spillway  outlet 
channel  (see  plate  2).  Levee  4LSS,  3RS,  and  4RS  were  designed  as  open 
end  levees  and  interior  runoff  will  be  discharged  into  the  river  channels 
through  natural  drainage  channels  and  landside  drainage  ditches.  However, 
a  single  48-inch  corrugated  metal  pipe  culvert  with  an  automatic  flap 
gate  is  proposed  for  construction  at  station  5+00  on  levee  4LSS  (plate  6) 
and  at  station  258+30  on  levee  4RS  (plate  16)  in  order  to  drain  water 
from  low  areas  in  the  drainage  system.  Levee  4RSS  was  designed  as  a 
loop  levee  and  interior  runoff  will  be  discharged  through  the  levee 
during  low  river  stages  by  corrugated  metal  pipe  culverts  with  automatic 
flap  gates.  Outlet  ditches  from  the  drainage  culverts  will  have  a 
minimum  bottom  width  of  12  feet  and  1  on  1  side  slopes.  It  will  be 
necessary,  in  connection  with  the  levee  construction,  to  alter  or  to 
relocate  utility  pipeline  crossings  at  levee  stations  489+00  (5RSS) 
and  199+00  (3RS) .  It  is  possible  that  additional  alterations  or 
relocations  may  be  required  which  have  not  been  determined. 

(3)  Remaining  channel  work.  Channel  realinement  and  floodway 
clearing  will  be  required  where  proposed  levees  will  cut  off  the 


Bank  of  River  (Right  or  Left  Bank 
Designation  Looking  Downstream) 


2/  Levee  Designation 


4  R  SS 


Consecutive  Levee  Numbering 
Increasing  Downstream 
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natural  channel.  This  will  occur  on  the  South  Sulphur  River  adjacent 
to  levee  4LSS  (plate  nos.  7,  8,  6  9)  and  on  the  Sulphur  River  adjacent 
to  levee  4RS  (plate  nos.  15,  17,  s.  18).  On  the  South  Sulphur  River, 
the  alinernont  of  levee  4LSS  will  require  the  construction  of  approximate _y 
19,000  feet  (3.6  miles)  of  realined  channel  with  a  bottom  width  of  12  feut 
and  flanked  on  both  sides  by  a  75- foot  cleared  floodway  measured  from 
the  centerline  of  the  channel.  This  construction  will  require  the 
excavation  of  approximately  451,000  cubic  yards  of  material  and  the 
clearing  of  approximately  65  acres  of  land.  On  the  Sulphur  River  in 
the  vicinity  of  levee  4RS,  a  reach  of  approximately  31,900  feet  (6.0  miles) 
of  realined  channel  and  cleared  floodway  will  be  required.  This 
entire  reach  was  previously  cleared  to  the  required  150-foot  width  but. 
only  16,000  feet  (3.0  miles)  of  12-foot  bottom  width  realined  channel 
was  previously  excavated.  The  construction  of  15,900  feet  (3.0  miles) 
of  realined  channel  is  the  remaining  requirement.  This  will  involve 
the  excavation  of  approximately  192,000  cubic  yards  of  material.  Some 
minor  reclearing  and  reexcavation  in  the  previously  completed  area  may 
be  necessary  in  order  to  restore  the  area  to  the  required  condition. 

In  conjunction  with  the  construction  of  the  realined  channel,  the  existing 
river  channel  will  be  plugged  in  6  locations  as  shown  on  plates  7,  15, 

16,  and  17. 

DISPOSAL  AREAS  AND  Ql JANTITY  OF  MATERIALS : 

a.  Cooper  Dam.  (See  plate  2.)  The  construction  of  the  dam  and 
spillways  as  previously  described,  will  involve  the  placement  of 
approximately  6,360,000  cubic  yards  of  fill  material  on  410  acres  of 
land  within  the  dam  site.  This  material  has  been  laboratory  tested 
and  in  general  classified  as  principally  fat  and  lean  clays  with  a  few 
silty  strata.  Prior  to  the  placement  of  the  fill  material,  approximately 
197,000  cubic  yards  of  top  material  will  be  stripped  from  the  damsite  and 
placed  either  in  the  borrow  areas,  or  in  the  40-acre  disposal  area  shown. 
Approximately  2,482,000  cubic  yards  of  additional  material  will  be  excavate 
from  the  damsite.  The  latter  excavated  material  will  be  used  in  the 
dam  embankment  to  the  maximum  extent  possible,  and  the  portion  that  is 
unsuitable  for  that  purpose  will  be  placed  in  the  borrow  areas  or  in  the 
disposal  area  shown.  Of  the  total  450  acres  within  the  damsite  and 
the  disposal  area,  approximately  60  acres  are  considered  to  be  wetlands 
because  they  are  periodically  inundated  bottomland  hardwoods  adjacent 
to  the  South  Sulphur  River,  with  vegetation  typically  adapted  to  saturated 
soil  conditions  for  growth  and  reproduction;  namely,  cedar  elm,  green  ash, 
boxelder,  swamp  privet,  bitter  pecan,  buttonbush,  and  black  willow. 

The  relocation  of  Farm-to-"arket  Road  1528,  as  shown  on  plate  5,  is 
necessary  to  avoid  inundation  by  the  lake  and  will  involve  the 
construction  of  bridges  over  Johns  Creek  and  Doctors  Creek  and  the 
construction  of  nearly  a  mile  of  roadway  embankment.  This  work  will 
involve  the  placement  of  approximately  190,000  cubic  yards  of  fill 
material,  similar  to  that  previously  described,  for  the  roadway 
embankment  on  approximately  20  acres  of  wetlands,  similar  to  those 
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described  above,  within  the  Cooper  Lake  area.  The  fill  material  will  be 
obtained  from  a  nearby  borrow  area  which  lies  within  the  boundaries 
of  the  lake. 


b.  Remaining  Levee  Work  Downstream  from  the  Lake.  The  completion  of 
the  remaining  downstream  levee  work  will  require  the  placement  of  approximately 
5,325,000  cubic  yards  of  dredged  or  fill  material,  similar  to  that  described 
in  paragraph  a.  above,  on  347  acres  of  wetlands,  in  the  Sulphur  River 
Basin  as  indicated  in  the  following  tabulation  and  as  illustrated  on 
plate  2  and  on  plates  6  thru  8  and  10  thru  18.  The  areas  shown  within 
the  levee  rights-of-way  are  considered  wetlands  and  are  characterized  by 
bottomland  hardwoods  as  described  in  paragraph  a.  above;  although,  some 
small  portions  of  the  rights-of-way  have  been  cleared. 


Length 


Levee 

2L- 

Stream 

(ft) 

(mi) 

Volume  (C.Y.) 

Area 

(Acre) 

(Ext) 

4RSS 

(Spur) 

South  Sulphur 

5,000 

0.9 

25,000 

5.5 

(Ext) 

4LSS 

South  Sulphur 

25,100 

4.7 

225,000 

36.5 

(Ext) 

3RS 

(Spur) 

Sulphur 

4,284 

0.8 

(Ext) 

3RS 

Sulphur 

22,000 

4.2 

2,850,000  1/ 

154.5 

2/ 

(F) 

3RS 

Sulphur 

34,544 

6.5 

(I) 

4RS 

Sulphur 

51,600 

9.8 

2,195,000 

150.5 

142,528 

26.9 

5,325,000  C.Y. 

347.0 

E  -  Levee  enlargement 
Ext  -  Levee  extension 
N  -  New  levee 
1/  -  Total  3RS 

2/  -  Existing  levee  3RS  occupies  approximately  an  additional  35.5  acres 


Bank  of  River  (Right  of  Left  Bank 
Designation  Looking  Downstream) 


3/  Levee  Designation 


Consecutive  Levee  Numbering 
Increasing  Downstream 


River  to  which  levee 
is  adjacent  (can  be 
S  or  SS  for 
Sulphur  River  or 
South  Sulphur  Rv. ) 


Fill  material  for  the  construction  of  the  levees  will  be  obtained  from  borrow 
areas  within  the  right-of-way  boundaries  and  from  the  material  excavated 
in  the  construction  of  new  channels  and  landside  drainage  ditches. 


c.  Remaining  Channel  Work  Downstream  from  the  Lake.  The  excavation 
the  34,900  feet  (6.6  miles)  of  realined  channel  will  require  the  removal 
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PROPERTIES  ADJACENT:  Properties  immediately  adjacent  to  the  dam  site 
consist  of  both  cleared  and  wooded  areas.  Approximately  85  percent  of 
the  property  is  cleared  and  used  for  livestock  grazing  while  approximately 
15  percent  consists  of  bottomland  hardwoods.  Approximately  90  percent 
of  the  property  immediately  adjacent  to  the  levee  and  channel  disposal 
sites  consists  of  bottomland  hardwoods  while  approximately  10  percent  is 
cleared  for  use  as  agricultural  crop  land  and  for  livestock  grazing. 

There  is  an  oilfield  east  of  Talco  in  Titus  County  in  the  vicinity 
of  levee  3RS  Extension  and  levee  4RS;  however,  these  levees  will  not 
interefere  with  the  operation  of  the  oilfield. 

DREDGING  BY  OTHERS:  There  arc  no  other  known  or  anticipated  related 
activities  involving  the  disposal  of  dredged  or  fill  material  in  the 
project  area.  Any  such  activity  which  would  impact  the  waters  of  the 
United  States  would  require  a  permit  from  the  US  Army  Corps  of  Engineers 
under  Section  404  of  the  Federal  Water  Pollution  Control  Act  Amendments 
of  1972.  A  full  review  would  be  conducted  in  each  instance  to  determine 
whether  the  activity  best  serves  the  public  interest. 

DEE IGNATION  OF  DISPOSAL  SITES:  Designation  of  the  proposed  disposal  sites 
fo>  dredged  material  associated  with  this  Federal  project  shall  be  made 
through  the  application  of  guidelines  promulgated  by  the  Administrator 
EPA  in  conjunction  with  the  Secretary  of  the  Army  (40  CFR  230) . 

CUI  TURAL  RESOURCE  CONSIDERATIONS :  The  National  Register  of  Historic  Places 
da>  ad  1  February  1977  and  monthly  supplements  thereto  have  been  consulted 
am  there  are  no  National  Register  properties  to  be  affected  by  the  project. 
In  accordance  with  the  provisions  of  36  CFR  800,  the  proposed  Cooper 
Lai  i  Archeological  District  has  been  determined  to  be  eligible  for  inclusion 
in  che  National  Register  of  Historic  Places.  This  district  encompasses 
portions  of  all  natural  environmental  zones  adjacent  to  the  South  Sulphur 
Ri\er  and  includes  nine  prehistoric  archeological  sites.  These  sites  have 
been  evaluated  or  excavated  by  Southern  Methodist  University,  beginning 
in  1970  and  nearing  completion  with  a  final  report  currently  being  prepared. 
The  New  Orleans  District  is  now  in  the  process  of  enter inq  into  a 
Memoran-1  if  Agreement  with  the  Advisory  Council  on  Historic  Preservation 
in  accordance  with  the  provisions  of  36  CFR  800. 

Archeological  site  41TT40,  located  in  the  vicinitv  of  mile  152  of 
the  Sulphur  River,  will  be  impacted  by  the  construction  of  levee  4RS . 

During  the  further  detailed  planning  of  this  levee  work,  this  site  will 
be  evaluated  for  National  Register- -elig Lbility  according  to  the  criteria 
in  36  CFR  800.10.  If  found  to  be  significant,  the  site  will  be  mitigated 
or  avoided. 

Specifications  for  all  work  on  the  project  will  provide  for  preservation 
of  any  items  of  apparent  historical  or  archeological  interest  which  may 
be  discovered  during  the  course  of  construction  activities.  The 


9 


Appendix  E 
64 


construction  contracts  will  require  immediate  cessation  of  work  and 
notification  of  appropriate  authorities,  should  any  items  of  this 
nature  be  encountered.  The  work  shall  not  commence  again  at  that 
specific  location  until  the  new  site  is  evaluated,  and  if  found  to 
be  significant,  mitigated. 

COORDINATION :  A  copy  of  this  notice  is  being  sent  to  the  following 
list  of  agencies  for  coordination  purposes: 

Region  VI,  Environmental  Protection  Agency 

US  Department  of  the  Interior,  Bureau  of  Mines 

US  Department  of  the  Interior,  Bureau  of  Reclamation 

US  Department  of  the  Interior,  Bureau  of  Land  Management 

US  Department  of  the  Interior,  US  Fish  and  Wildlife  Service 

US  Department  of  the  Interior,  Geological  Survey 

US  Department  of  the  Interior,  National  Park  Service 

US  Department  of  the  Interior,  Bureau  of  Sport  Fisheries  and  Wildlife 
US  Department  of  the  Interior,  Heritage  Conservation  &  Recreation  Service 
US  Department  of  Commerce,  National  Marine  Fisheries  Service 
US  Department  of  Commerce,  National  Geodetic  Survey 

US  Department  of  Commerce,  National  Oceanic  and  Atmospheric  Administration 
US  Department  of  Agriculture,  Soil  Conservation  Service 
US  Department  of  Agriculture,  Forest  Service 

US  Department  of  Transportation,  Federal  Highway  Administration 
Advisory  Council  on  Historic  Preservation 
Council  on  Environmental  Quality 

Texas  State  Department  of  Highways  and  Public  Transportation 

Texas  State  Forest  Service 

Texas  Department  of  Water  Resources 

Texas  Parks  and  Wildlife  Department 

Other  Federal,  state,  and  local  organizations,  including  United  States 
Senators  and  Representatives  of  Texas  and  Arkansas,  are  also  sent  copies 
of  this  notice  and  asked  to  participate  in  coordinating  this  proposed  work. 

ENVIRONMENTAL  IMPACT  STATEMENT:  The  final  environmental  statement  for  the 
Cooper  Lake  and  Channels,  Texas  project  was  filed  with  the  President's 
Council  on  Environmental  Quality  on  24  June  1977  and  notice  of  its 
availability  was  posted  in  the  Federal  Register  on  1  July  1977.  Single 
copies  are  available  without  cost  upon  written  request  to  the  following 
address:  District  Engineer,  New  Orleans  District,  US  Army  Corps  of 
Engineers,  PO  Box  60267,  New  Orleans,  Louisiana  70160,  ATTN:  LMNPD-RE. 

RELATED  LAWS :  Laws  under  which  the  proposed  work  is  to  be  reviewed  are 
as  follows: 

Federal  Water  Pollution  Control  Act  Amendments  of  1972 
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and  disposal  on  wetlands  of  643,000  cubic  yards  of  dredged  material, 
similar  to  that  described  in  paragraph  a.  above,  in  the  vicinity  of 
levees  4LSS  and  4RS  as  previously  described  and  as  illustrated  on 
plates  7  thru  9,  15,  17,  and  18.  The  areas  shown  within  the  channel 
rights-of-way  are  considered  wetlands  and  are  characterized  by  bottomland 
hardwoods  as  described  in  paragraph  a.  above;  although,  portions  of 
the  rights-of-way  have  been  cleared.  To  the  extent  practicable,  the 
dredged  material  will  be  utilized  in  the  construction  of  the  six  channel 
plugs  and  in  the  nearby  levee  construction.  Dredged  material  which  is 
suitable  for  these  purposes  will  be  disposed  in  the  uncompacted  disposal 
areas  as  shown. 

These  disposal  areas  are  parallel  to  and  on  both  sides  of  the  realined 
channel  and  extend  from  the  edge  of  the  floodway  clearing  to  the  right- 
of-way  limit.  However,  the  limits  of  the  disposal  area  are  further 
governed  by  a  requirement  that  disposed  material  will  be  placed  no  closer 
than  50  feet  from  the  top  edge  of  the  excavated  channel  in  order  that 
future  enlargement  of  the  channel  will  not  remove  the  disposed  material 
and  no  closer  than  5  feet  from  the  right-of-way  limit  in  order  to  prevent 
erosion  of  the  disposed  material  onto  the  land  adjacent  to  the  right- 
of-way.  The  embankments  of  disposed  material  will  be  limited  in  height 
to  about  10  feet  and  openings  will  be  left  in  the  disposal  areas  as 
required  to  provide  for  natural  drainage.  Approximately  loO  acres  of 
wetlands  will  be  used  for  disposal  areas.  These  wetlands  are  characterized 
by  bottomland  hardwoods  as  described  in  paragraph  a.  above.  Additionally, 
any  material  requiring  disposal  as  a  result  of  minor  redredging  which 
may  be  required  in  the  previously  completed  channel  illustrated  on 
plates  15  thru  17  will  be  placed  in  the  previously  utilized  disposal  area 
adjacent  to  the  cleared  floodway  as  shown.  This  previously  utilized 
area  occupies  approximately  65  acres  of  wetlands. 

METHOD  OF  DISPOSAL  AND  COMPOSITION  OF  MATERIAL:  Channel  construction  will 
be  accomplished  by  land  based  equipment.  Various  types  of  land  based 
earth  moving  equipment  will  be  used  to  haul  and  place  material  for  the 
levees  and  the  dam  and  highway  embankments.  The  construction  work 
on  the  levees  and  channels  is  estimated  to  last  1  1/2  years  while 
construction  work  on  the  dam  is  estimated  to  take  4  1/2  years.  The 
relocation  of  FM  1528  will  take  approximately  1  year.  The  material  to 
be  placed  as  previously  described  has  been  laboratory  tested  and  in 
general,  classified  as  principally  fat  and  lean  clays  with  a  few  silty 
strata. 

WATER  QUALITY:  The  construction  phase  of  the  project  will  produce  several 
localized  short  term  water  quality  impacts.  These  will  include:  1)  increased 
turbidity,  2)  depression  of  dissolved  oxygen,  3)  minor  releases  of  metals 
to  the  water  column,  and  4)  a  general  warming  of  the  surface  waters  due  to 
the  absorption  of  radiant  energy  by  the  suspended  particles. 
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Marine  Protection  Research  and  Sanctuaries  Act  of  1972 

National  Environmental  Policy  Act  of  1969 

Pish  and  Wildlife  Act  of  1956 

Migratory  Marine  Game  -  Fish  Act 

Pish  and  wildlife  Coordination  Act 

Endangered  Species  Act  of  1973 

National  Historic  Preservation  Act  of  1966 

Preservation  of  Historic  and  Archeological  Data  Act  of  1973 

GENERAL  INFORMATION:  The  benefits  which  reasonably  may  be  expected  to 
accrue  from  the  proposal  have  been  balanced  against  their  reasonably 
foreseeable  detriments.  All  factors  which  may  be  relevant  to  the 
proposal  have  been  considered;  among  those  are  conservation,  economics, 
esthetics,  general  environmental  concerns,  historic  values,  fish  and 
wildlife  values,  land  use  classification,  recreation,  water  quality, 
and  in  general,  the  needs  and  welfare  of  the  people. 

Interested  persons  may  submit  comments  on  the  proposed  disposal  of 
dredged  or  fill  material  into  the  waters  of  the  United  States  including 
protests,  objections,  or  suggested  modifications.  It  is  requested  that 
this  be  done  by  27  March  1978. 

Additionally,  any  person  may  request  that  a  public  hearing  be  held  to 
con  ider  the  proposed  disposal  of  dredged  or  fill  material  into  the  waters 
of  he  United  States.  Any  such  request  for  a  public  hearing  must  be 
sub;  itted  in  writing  to  the  District  Engineer  not  later  than  27  March  1978 
and  must  state,  with  particularity,  the  reasons  for  holding  a  hearing. 

You  are  requested  to  communicate  the  information  contained  in  this  notice 
to  any  other  parties  who  may  have  an  interest  in  the  proposed  activities. 

18  Incl  EARLY  J.  KUSH  III 

as  Colonel,  CE 

District  Engineer 
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